| SSN 2005-9442

www.intervention.or.kr

2012
19th

KJIR

Korean Journal of
Interventional Radiology

—
©
r—k
J
|
A
9
0
D
J
C
0
c
=
J
p
0
0
J
~+
0
)
2
0
J
=
0
J
p
Y
D
Q
Q
0
Q
<
N
O
—_—
N

nler\ertion

Korean Society of .
Interventional Radiology




www.intervention.or.kr

201
19th

KJIR

Korean Journal of
Interventional Radiology

CHot QIE{HINE Sofelste|X]|

A nteertion.

Korean Society of _
Interventional Radiology



N

BRACCO

66 29
Supported by Grant from the BRACCO International Award 2012



Contents

=4 oiX[61ES: EMMHe & EM8sle

HSUNBSY TWHES
HElRTEY MhSe
RE0RISY WSS

Mz22 718 H 7|1+

- CASE -

Aortic Intervention

AHETZHEEE 0|23t Stanford BY 24 s Biz|o| iy X2

QMY thE EF i3] SXI0ML] Kissing AHIE Hels

CHs2Er2lof ChHSt S2HSY bypass graftes £ LSt type Il endoleak?| QIEHIM X|2
SHH™S E3t type Il endoleak®l X2

IE MEotsY J7|ARE U2 BF tSUT AHETIE| KM SMS 0|88t X 2 Al

2ol St LY X|2 £ LASH Type Il Endoleak 2 MTE

Vascular Stent-Graft
ST FR 42 5 SIS JINEME0] of5t £8: ViabahnS 0|25 LISIEX |2

EEZW mHof st ARIE(stent-graft)E 018t SELIX|Z

_|_

FEREE HUOIRIEENE F HEY +E0] Uz ExtolM AHOIXIYSY TR ES0] et 0= AHES 035t

s o| ST} SHtEl OXMHARISHRO stent-graftS 0123 X|2
Rz 7H Zfo 2 Q0I5 HBHMR0| Chet QIATT AHEMK|S
Peripheral Arterial Occlusive Disease

A 28 SETolo] MBS TINSe ARISHo| LAst HFHMTEO| 2|2

ra
H ox
B
b
o
- o
0
I:I
r:|
E
2
>
<
Q
(o
Q
0
5
[
D
=
«L:
Q.
T
r&"
p-=
e
du

08
16
23
34
45

52
55
58
62
65
69

73
76
79
82
86

90
93
97
105
108



Contents

Embolotherapy

112

=
=

115

118
121

_

S
=

=20 2|

X

.l

A

ol S5

4
=

__AI_._

125
129
132
135

Osler-Weber—Rendu diseasedi|

138
142
146
149

ol

{

o &8 XA Shepherd’s Hook 7|

1

N

o
Pl

154
157
160

olohy By UEISY 7HdSWF| LREF thrombin T

0|get x|z

2
=

7HSUHF 0| Amplatzer vascular plug

IS0 2ot

5

o
-

164

168

171

= 27lRxISY

5

| PUSTISHOA 7|A|

175

178
180

= S 0f] Cf

(P15
5

L

SOl

§

Venous Intervention

183

=

olgset A

=]
=

H[A#O| TIPS needle

AIX{OH
oo~

KtoflAf et S

= M3

H

340
=

(o]

187
190
193

Miscellaneous

198
201

HIS2Moil A Z24% Chemoport tube 2| XA

ok

—_



20124 cistolEfHiMEMo|ats|x| X195

EXl . .
=B SISHHMe QlEHM

Al
A
|

I
o
N

I
o
&

I
A

=2-5 MEL J1E 217

1l

=4 OIX|0|EE: UXKHS L SIS oo
LSRG THTHTD - oovveeremommerem e
CHEIQ DT TUTHBES - cvvvovveeee e eeinmen e
—/) SO KUTUTEE v v ervermermmmm e

08
16
23
34

- 45



am

= 1

= OIX|VET: BHMAS

X EBHIUME

Acute lower extremity ischemia: pharmacomechanical and thrombolytic therapy

1. M8

w4 st o et AR
pharmacological thrombolysis, pharmacome
chanical thrombolysis, aspiration thrombectomy,
mechanical thrombectomy 5] It} ARE-dH= °F
Aze vzt M= urokinaseZt =53] AREHA]
9k oo AE 19999 urokinase’t AMHEEA] EH L
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1) Vascular access

S *FQ’S}Oi fﬁ%}‘—ﬂ SH2 Wul H2}sh= A o]
HAAE 91 0] S 3 As B
o] x| o} vk v E"‘;—J HXM HAE aeste] 24

F7F b

49 T HegEe Auslel Basl We A5e

2olt} SheathE

2) Guidewire traversal test

FEEAS HHELol Adste] Tt & HeA
2l5l= A2 guidewire traversal testzh dtct,
Aol *dﬂ] Eﬂrﬂt‘q F|tof| WA FHog dA
&0 £0] -"“E} /\]E—‘] 3 5&‘% H’GHH% g

3) Thrombolysis technique

oA o] WHHOE Eylsly ZTo| wo| 9
FHgs)& AL 7HHE(Multi-sideport catheter,
COOK; Cragg—McNamara valved infusion
catheter, EV3)E d2sto] EHEaflas Aldysitt,
FHEHAE A= HHS v opgsh, HH e
Xl He), FAY o F=, Al ATE 3

WY 2ol whet oheket 2o 2 Al 4= Qlt, 7}
A i E Aol WL & YHo|| urokinase 10—-20%F
unit bolusZ FYeH & A-85F2] urokinase (6-10
TFunit/AZHE X420 @HEala2 AlPsh= o]
o, @HUREE FHLAE bolusE FYUdH= B
& @A83s A8 71EE, end-hole 7HEIEY H|A|
ZHIEE @4 Wil §12A71aL, dA8siAE 24
Witell AA8] FshEA 7HEEE FxIsto] FH
Hof| AF=o] -85 P TeHe g Sl ZlolTh
ojuf 7FE[E| 9] Zo] UeH FH Well YIA|sHeSE st

gkt

Aol A& gl o] WAst= Ag offdt=t] =
ol Hot, W] W7t W A At
&S =97] Yl 2ol %1 7} €l (Davis catheter)
£ G- Yol /IAA71AL 7HEHE WY S84 84
< F47% gtk AW FH350) A= 30% 1F
Ao 2 FHLHAE A Uil AA dol Y=
o] pulse—spray techniques AMEdH= 7$7F W
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Y, B Guze @Al ool A gk A
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L =5t7] 915t pulse—spray technique At 6, FUBMM| 7= (aspiration thrombec
14| g Aol dutAolrt, EH-EHAIE bolus® tomy)
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H1 YdH EF
) Findings Doppler signal
Category Prognosis :
Sensory loss | Muscle weakness | Arterial Venous
) Not immediately ] ]
1. viable threatened None None audible audible
Ila, Salvageable if Minimal (t00s)
Threatened, promptly inimal {toes None Inaudible audible
marginal treated or none
1Ib, Salvageable More than toes,
Threatened, with immediate | associated Mild, moderate |inaudible audible
immediate revascularization | with rest pain
Major tissue
) loss or permanent | Profound, Profound, ) ) ] ]
L. Trreversible | qrve damage anesthetic paralysis inaudible inaudible
inevitable
# 2 gr8slsol 3715
L &) =l 58 3 HES
2. AA A&H AL = &E
™ 3715 3. 10919 ot =4
4. 37N oW & AR 3} = (FHY 5, HFErs)
5. 3714 oo} U @4
L 10¢d oo A aAs
2.10¢ o9 9} = A &
3. A=A o= 18 (4=%7] 180mmHg, ©1¢7] 110mmHg ©1)
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Figure 1. A 57-year—old man complained of left leg claudication
1 month ago. He had no resting pain or paresthesia.

A) MIP image of CT angiography shows segmental occlusion
of left common iliac artery and external iliac artery.

B) Angiography shows segmental occlusion of left common
iliac artery and external iliac artery. Note multiple collateral
vessels including lumbar artery (arrowhead) and medial
sacral arteries (arrow), which may suggest underlying
vascular stenosis.

C) Multi-sideport catheter (COOK) with 20 cm of working
length was placed in left iliac artery. 200,000 unit of
urokinase was infused as a bolus. Continuous
thrombolysis at a rate of 80,000 unit of urokinase and
500 unit of heparin per hour was initiated.

D) Angiography obtained after 19 hours of thrombolysis
shows severe stenosis of left common iliac artery and
resolution of thrombi in left external iliac artery.

E) Angiography obtained after balloon angioplasty and
stent placement of left common iliac artery shows
widely patent left iliac artery.

2012 CigrRIE Y O|Ste|X| H19%




Figure 2. A 80—year—old man complained of abruptly developed left leg pain 2 months ago. He had received left knee
arthroplasty and left hip arthroplasty 20 years ago, and bypass surgery between left femoral artery and left
posterior tibial artery 2 years ago. He had no resting pain or paresthesia.

A) MIP image of CT angiography obtained 1 year after bypass surgery shows intact femorotibial bypass graft. Note
beam hardening artifact caused by knee arthroplasty and hip arthroplasty.

B) MIP image of CT angiography shows no enhancement within the femorotibial bypass graft.

C) Multi-sideport catheter (COOK) with 20 cm of working length was placed in the proximal segment (left image) of
the graft. 100,000 unit of urokinase was infused as a bolus. Continuous thrombolysis at a rate of 60,000 unit of
urokinase and 500 unit of heparin per hour was initiated. Multi—sideport catheter was moved to the distal
segment (right image) of the graft 20 hours later.

D) Angiography after 40 hours of thrombolysis shows no flow within the graft despite of adequate thrombolysis
(not shown), Spot image (left image) shows severe stenosis at distal anastomosis. Balloon angioplasty was
performed at distal anastomosis by using 3mm—diameter balloon (right image).

E) Angiography just after balloon angioplasty at distal anastomosis shows intact flow through the graft.

Korean Society of Interventional Radiology 13




14

Figure 3. A 69—year—old man complained
of abruptly developed left foot
pain 1 week ago. He had
numbness of left foot, but did
not complain of muscle
weakness. He had no history of
atrial fibrillation.

A) MIP image of CT angiography shows abrupt occlusion of left
popliteal artery and segmental occlusion of tibial arteries.

B) Initial angiography shows no flow in one branch of deep femoral
artery (left image) and abrupt occlusion of left popliteal artery
(right image)

C) Aspiration thrombectomy was performed in one branch of deep
femoral artery and popliteal artery by using 7 Fr Envoy guiding
catheter. Multiple thrombi were aspirated.

D) Spot image after aspiration thrombectomy shows nearly patent
popliteal artery and occlusion of tibioperoneal trunk. 200,000
unit of urokinase was infused as a bolus in the left deep femoral
artery, popliteal artery, posterior tibial artery and anterior tibial
artery. Continuous thrombolysis at a rate of 100,000 unit of
urokinase and 500 unit of heparin per hour was initiated. 70,000
unit per hour of urokinase was infused via a microcatheter which
was placed in the popliteal artery, and 30,000 unit per hour of
urokinase and 500 unit per hour of heparin were infused via a
sheath which was place in the external iliac artery.

2012 CigrRIE Y O|Ste|X| H19%




E) Angiography after 24 hours of thrombolysis shows patent deep femoral artery, popliteal artery, and tibioperoneal trunk.
Note occlusion of proximal portion of posterior tibial artery and distal portion of anterior tibial artery. Then, 70,000 unit
per hour of urokinase was infused via a microcatheter which was placed in the posterior tibial artery.

F) Angiography after 32 hours of thrombolysis shows improved patency of posterior tibial artery. Then, 70,000 unit per
hour of urokinase was infused via a microcatheter which was placed in the anterior tibial artery.

G) Angiography after 48 hours of thrombolysis shows improved patency of posterior and anterior tibial artery. Note
segmental occlusion of dorsalis pedia and lateral plantar artery.

Korean Society of Interventional Radiology
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Aortoiliac revascularization

1. Etiology
Chronic aortoiliac arterial occlusion®] 7} &gt
“5“—“;7*‘&*0“ HHE dHFolt, S4F
= Ao ARlsty)= shANE 1
distal abdominal aorta, iliac artery, femoral
artery’7} 9 ®HaAolth, kX peripheral
arterial disease (PAD)®] Zrelqt S1 Aol AqE F=
H Has A33E RS tibial & pedal artery®l
d2} H4fo]H abdominal aorta, iliac, femoral

artery] ¥ 5F

2. Clinical features

Chronic PADQ] A7|&L 93 o)A} 2|&H =A¢
o|th(1,2). PAD9 &3 = (severity)= = Ruther

ford—Becker classifications ©]-&35}o] UEPHTHS).

o
N
o2

tolch MESOMER 2

o
r
Ll
=

PAD BHA}F9] oF 50%c F5-dolH, 10%014 &=42
2 chronic limb ischemia (CLI)7} 2HAgHc}, 40t) ©]
slof A= oS Eam R &, S, 18, 1

=t % PAD®] 919 QA== AlY AL Qle}, E3

= 0
AFUAT ARG, RS TSI 7

l_.

o

7Ha2 AEA™ (intermittent claudication)©o| &
g SAolH, ol RERAS &5 & Fotg, 3HA
o] Ezo| HLAEIE Aujzhe] 2
TPy, 240 SRS SEETY Wl n|ofslo]
FAZI = 259 58S diAAl71A] Fske] CLIZL
HRAET)

9

4 %

3. Diagnosis of PAD

ot AHgEE vAGA AAES ankle-

Classification of peripheral arterial disease

16

Fontaine stage Rutherford—Becker classification

Stage Grade Category Clinical symptoms

I 0 0 None

IIa 1 1 Mild claudication

1Ib 1 2 Moderate claudication
I 3 Severe (lifestyle—limiting) claudication

111 1I 4 Ischemic rest pain

I\ 111 5 Minor tissue loss (Non—healing ulcers, focal gangrene)
11T 6 Major tissue loss

20124 CHEIOIE{ I N ALO|GLS|X| K195




brachial and toe index, segmental blood
pressure, plethysmography (pulse—volume
recording)5-°]tt. Ankle—brachial index (ABD+&
PAD etol]l 95%2] W2t 719] 100%2] Sol=&
Hol AxpHoltt F& z
or dorsalis pedis artery) < &
A 29 JATU T 2 57] GO o]
indexE& ¥+t Resting pain® 4% ABI7} 0.5 9]
sFo]AY ankle pressure’} 50 mmHg ©]sle|tt, 1
2u, el 5 Hxdao] A3t suke A5
ankleF-9]0] do] ohbtx]x| ¢lo} AArH T ALE
3
o

Zkz} B (posterior tibial
7] 2?:]0]— = 1:-] 0

olgdo] e 2= 9lom o] Ao Alg T Au|st AF

Eu)

2 oW 4= 9}, o] A9 toe pressure 40|
31 A} toe index+= > 0.60 ©]H, 30 mmHg ©]4
9] toe §hefo] A Aol Bashefar gt
Segmental blood pressures= upper thigh, lower,
thigh, calf, ankle, toeol @YAIE T d&Ho=2
ZF 791 *1 o

&
A

2~

4. Revascularization

PAD Ztho] ® AL 71249 A= F4, AFx
A, 1AEZ 18, Y, homocystein 85, 85
S AelAe] A|AL oFEX 7ol Antiplatelet
drug?l aspirin/acetylsalicyclic acid (ASA; 75—
160mg)2] £ E= clopidogrel®] PAD 2HAFo) A9
AW A ool mapAQl Aoz Hirlof IA|ut

claudication®] st iL}% A F 5o O‘X] okct
Claudication®] 3l +&
naftidrofuryle] Z3}& o]z}
CLI | &2] =42 3|d5/9] &3t uji
., limb salvage, 49 & F4 Foltt
Revascularization i< Agoll= &4 Al&9] 98
Tt O AlER Qe 7= oA 94 AL, 7]7L e
argfstodof e}, A3t inflow %
A7NEE 5o Aol £ Bashy, X]EH}H*-J A
Aol ol 914, FHE &elsto]op Fhrt,
Aortoiliac artery®] 428t @zlo] QA E= 790
= @2 79 A3 s W S SAsk= Aol f

&3t FA71M 571 4 Zkel7} 5-10 mmHg

2

= S48 54 4 =kl =3 Ay vasodilator 5= AMESFY] hyperemias %=
A Aol A ZHf A Q1 ATk wAs 4= ot 3t AEfo A 10-15 mmHg o4k Zfo|7} = A
FOJ5t Ao P
Ankle—Brachial Index Classifications
Range Rutherford grade Disease
0.5 11 or III Chronic limb ischemia
0.51 ~ 0.90 I Intermittent claudication
0.91~ 1.3 0 No significant PAD
>1.4 - Non—compressible vessels, likely to have PAD

Recommendations for treating aortoiliac lesions (2)

— TASC A and D lesions: Endovascular therapy is the treatment of choice for type A lesions and
surgery is the treatment of choice for type D lesions.

— TASC B and C lesions: Endovascular treatment is the preferred treatment for type B lesions and
surgery is the preferred treatment for good-risk patients with type C lesions. The patient s co—
morbidities, fully informed patient preference and the local operator' s long—term success rates

must be considered when making treatment recommendations for type B and type C lesions.

Korean Society of Interventional Radiology i
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CLI9 endovascular treatment®Z+= balloon

angioplasty, stent, stent—grafts, plaque
debulking procedure 5] o™ theFe] o] &
AdH= 7% thrombolysis, thrombectomy -©] ©]
45t} Endovascular =+ surgical treatment®] 2
g2 ThokRt Sk a4 v He| Ao ool whet
AAHE, TASC (TransAtlantic Inter—Society
Consensus on Peripheral Arterial Disease)
classification®] 2 ARE-EITH).

A. Infrarenal aortic stenosis (TASC B lesions)

BRojEuoyt ek gRe SErh fhEul
PTAA] O] 2408 2 &7o] FAE A5 o]
dhsue] shedolehs gyl WA 4 A A
2= uj$ obAst gyt olatal §ch4), Technical
success= 76% (78/102), 0%2] morbidity, 108 &
primary clinical and hemodynamic patency+ 2]
Zt 712%, 36%3ATt. Bt 511E F A% S4] Aol
A 22%= 1597} aortic stenosis W] ATk

|

—~

A4
1

o

1782 repeat endovascular intervention 22

Review of literatures regarding primary stenting of distal aortic stenosis

Auth Pt Stenosis/ | Technical | Complication F/U Recur, |1°&2’ patency,
uthor S | occlusion | success(%) | Minor/ major (mo) | All/Aorta aorta(%)
Nyman 2000 30 21/9 93 2/4 19(5-60) 411 97/100
Sroeckellbuber g 8/1 100 0/0 12(3/200 | 0/0 100/100
Yilmaz 2004 13 13/0 100 2/0 43(12-96) 4/0 100/100
Schede 2004 15 15/0 87 1/3 36(12—-46) 5/2 85/100
Simons 2006 15 16/1 82 0/2 27(1-86) 4/2 83/100
/\ Type A
Table F1. TASC classification of aorto-iliac lesions
Typs Ailesions m Unilateral or bilateral stenoses of CIA L TypeB
m Unilateral or bilateral single short (<3 cm)
stenosis of EIA
Type B lesions
m Short (<3 cm) stenosis of infrarenal acrta //\\ /,\\
n T_{nilatcral CL%\ Occlusiofl L
" o iing o B it i o 7NN
] Siﬁatcral EIA occlusion not involving the
origins of|internal iliac or CFA /\
Type C lesions S arecslecl i / —\ /\
: Bilateral EIA 2‘[@1(;9003 é—iﬂcm long not
extending into the CFA
m Unilateral EIA stenosis extending into the Type C

CFA

m Unilateral EIA occlusion that involves the
origins of internal iliac and/or CFA

m Heavily calcified unilateral EIA occlusion
with or without involvement of origins of
internal iliac and/or CEA

Type D lesions

m Infra-renal aortoiliac occlusion

m Diffuse disease involving the aorta and
both iliac arteries requiring treatment

m Diffuse multiple stenoses involving the
unilateral CIA, EIA and CFA

m Unilateral occlusions of both CIA and EIA

m Bilateral occlusions of EIA

m lliac stenoses in patients with AAA re-
quiring treatment and not amenable to
endograft placement or other lesions re-
quiring open aortic or iliac surgery

CIA — common iliac artery; EIA — external iliac artery; CFA —
common femoral artery; AAA — abdominal acrtic aneurysm.
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Table, Primary patency rates at every 12-mo period (6)

Primary
Time-period Studies Patients Primary  patency 95%
(months) (n) (n) patency (%) Cl (interval) Statistical analysis: Test used and P value

12 12 787 88.7 859 91.0  Heterogeneity: 7>=0.03;x’=12.76, Df=11(P=.31); [*=14%
Test for overall effect: 7 =15.86( <.00001)

24 11 758 81.9 77.1 86.0  Heterogeneity: 72=0.13;x?=22.72, df=10( P =.01); [*=56%
Test for overall effect: 77 =9.85( P <.00001)

36 10 736 76.5 69.2 82.6  Heterogeneity: 7>=0.26;x?=37.90, df=9( P =.0001); I°=76%
Test for overall effect: Z=6.22( P <.00001)

48 5 398 70.4 574 80.7  Heterogeneity: 72=0.32;x?=21.69, df=4( P =.0002); [°=82%
Test for overall effect: Z=3.01(P =.003)

60 5 430 64 53.5 734  Heterogeneity: 7°=0.18;x’=16.57, df=4( P =.002); 1*=76%

Test for overall effect: Z7=2.57(P =.01)

CI, Confidence interval.

A7E A 382 =4 A77t DRslt) Distal
aortic stenosis®] primary stenting®] 7-%- Simons
52 82% (14/17)9) 7142 A&7} 19]9] iliac stent
thrombosis, Ht 2770142 44 29| instent
restensoisE R} EHE). 34 clinical patency+
68% ATt

B. Aortic occlusion and severe aortoiliac

occlusive disease (TASC C & D lesions)
TASC C, D ¥¥¢ % A=+ aortofemoral
Fad Amol|ARt, FHITole
endovascular treatmentE A|=3d}7|% 3dtcl
Endovascular treatments &% 2|29 H|3}]

long—term patency+< RA|qt &2 X R2of H]g| &

bypassE H|E3%t

2 S, FASE amputation rate, 30—day
mortality 522 QI3 o] A= A|3E kst 7127}
9t Ye 59 TASC C, D ¥¥LS A4 9584 A=
o] meta—analysis 4] ol A
treatmentd] 7]& %

patency rateE ZtZ} 93%, 89%FE H 5} a1,

endovascular

J¥&, 1-year primary

perioperative mortality & complication ratet® Z}
7t 2.9%, 15.3%ATH6). 399019 FHEF F 129071
brachial artery access related complication, 13¢
7} distal embolism, 497} flow-limiting
dissection 5 ©|%lth. TASC C HWe 7|4 Au&,
1-year patencys= Z-ZF 94%, 90%Z A TASC D W+

o] 90%, 87% Rt} 9-4=517]1= 3t ATE 323t 2jo)
= $1%3L, primary stentinge Alet ¢ 7|4
AF, 1-year patency ratew ZVZ} 94%, 92%=A]
selective stentingA]2] 88%, 83%X.tt F-2l5A -4
sttt 3—- & 5-year primary & secondary
patency S 24zt 77%, 64%2 91%, 83%%th.

Endovascular treatment®] long—term primary

lo
<t

patency+ aortofemoral bypass & &4 A&l A]

9] 80-85%H th= #2349t secondary patencys
e A5 FAStY, Hols 4 A=Y
endovascular treatmentE W3st= hybrid

intervention®] Fx} F7}5k= FA|1TtH(7).

Figure. 5—-year freedom from restensois, reocclusion,
and death after patients with aortoiliac TASC
type A+B vs C+D lesions (Sixt S, et al. J
Endovasc Ther 2008;15)

0.8

"‘“\ A+B

0.4

Event-free Survival
(]
+
o

0.2-
P=0.124 by log-rank
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Table, Cumulative primary patency rates for individual TASC groups (Park KB, et al. JVIR 2007)

Primary Patency (%)
TASC No. of
Group Patients 1y 3y 5y
A 88 96% (0.92, 1.00) 84% (0.74, 0.95) 81% (0.69, 0.93)
B 92 85% (0.91, 0.99) 85% (0.76, 0.94) 85% (0.76, 0.95)
C 32 94% (0.87, 1.00) 94% (0.87, 1.00) 78% (0.56, 1.00)
D 16 93% (0.79, 1.00) 74% (0.40, 1.00) 74% (0.40, 1.00)

Note.-Numbers in parentheses are 95% confidence intervals.

C. lliac artery stenosis (TASC A-D lesions)
Type A, B iliac stenosis H¥E2] % primary
stenting®} PTA®- selective stenting®] 23} 2}o|=

char shARkE, 9), HiF-E primary stenting= Al
Fok= o] ot Iliac artery PTAY| initial

technical and clinical successt= #2] HHE 90%
| RE™ focal lesion®] 4% AL 100%, 71 &
Aol Hao] AL 80-85%= EIHT} Becker 5
2697 9] B oA PTAZ 72%2] 5-year patency=
B35t Rutherford 52 70%% 5-year
patencyS EISIATHIO0, 11), I8y, AA=Z A5
A 3]st o] opd ¢ tiRE o B AlER AleS

98l primary stentinge A&35lH o] oj2 o7

Ideal conditions for PTA of lower extremity arteries

Lesion characteristics | Patient characteristics

Short Nondiabetic

Concentric Milder degree of ischemia

Non calcified

Solitary

Nonocclusive

Large vessel

Continuous in—line run—off

FE A9l

plaque® 218t distal embolization -?—] 1S TrAA]
t}, Primary stentings T3} -2 AFgtoA £
5] P a5},

1) Immediate failures of iliac angioplasty (e.g.,
residual pressure gradient )5-10 mmHg, residual
stenosis Y30%, flow—limiting dissection flap)

2) Subacute restenosis after balloon angioplasty.

Type D= &4 A87F AT 7= SHANE 2o

+ type D iliac HE% endovascular treatmentS
Attt A'IE XA FA4S 0|83 predilation
HAHHS vle] PN Alas BolotA & 4
2718 T4 2 AHE Aol I up

astolof shef v
are stent= A X5 2

35+ A", Common

2elES AXsH e o

L o
dr
Hmjkg
< 3
ol
R
o[-rl;lgI
Emlm
i
el 2
ﬂJcT

r—==

HEA 0 2 A ]2 ¢F=t} Balloon expandable E+=
self expanding stento]l W& 7H&-&2 2tol= ¢l
Aoz HIE W Qlou nitinol A2 stent”} thE
AEreh £ Aoz defA ok, FUt A7 &

femoral artery 9174

balloon expandable stent”}, 71 ¥

Results of endovascular treatment for PAD

. . Technical 1-yr 3-yr 5-yr
Hlies @ seree R success(%) patency(%) patency(%) patency(%)
Abdominal aortic
stenosis Stent 70 60 50-80 50
Severe aortoiliac Ds. Stent 90 66 60—-86
[liac stenosis PTA 95 75-85 65-80 70
Iliac stenosis Stent 98 90 75-80 70-80
Tliac occlusion Stent 80-85 70-90 60 50-60
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Wo| AH AHEMHT QTE=
expanding stent”} & O}E} Iliac artery B 14
st plaque®] Hith&
iliac artery JA¥e &7} &= F
231}, o] 7$- bare stentsE FAO ¥
Z iliac artery®l] AXx|3l= Ao L9H A= E WUt
< aortic bifurcation F-$olA LAJA]7]= ®Ro|ct,

ofef F+=
endovascular treatment®| primary patency rate
FolTh).

Iliac stenting® A% 74%°] 8—year primary

A= self

7} aortic bifurcation®] ¢l
4% ‘kissing

stents &

iliac artery stenosis or occlusion®]

patency®} 81%2] primary assisted patencyS Eil
SFATH12)., PTA with provisional stentingd}
primary stenting®] H|aolA AR} AL 7%2] 2-
year reintervention rateE o] primary stenting
O] 499} 2]t AFo| 7} $11AL, 5—year patency= Z}
7 89%, 80%= {-0)8k 2Fo] 7} §1th13, 14). Bosch
& Hunink 59 2116 #A9] aortoiliac stenting
vs. PTA meta—analysis®lA technical success+=
stenting®| A <8t AT I 30-day
mortailitys= 2|3t Z}o|7} ¢Itt(15). Technical
failure 2293t 4—year primary patency (PTA vs,
stenting)= F2HWH O] B9 65% vs. 7%, H2HH
9] 7% 51% vs. 61%SAt}. Stent A= PTA of H]3}
o] long—term failure®] relative riskE 39% 7r4A|
Atk lliac arteryol A9 & &
stents of] T t}7]3 H]W AHlA] 1-year primary
patency2 S-S F-2I7 2kl 7h lIth16). S5HA
B %= positive predictors ‘B4, 29, $AEsH

W FW27 patent outflow arteries, short

F9] self-expanding

lesion length, complete covering of the diseased
segment o[t} (17). Al& 852 10% 71 LAt
o puncture site injury, hematoma, acute stent

thrombosis, distal embolization, pseudoaneurysm
Fo| wrAyat 4 itk

D. lliac artery occlusion (TASC type B-D)

Iliac artery occlusion®] 7%~ PTA qto 2= 5%

25t tfEE stent A2|7F Q3stth Chronic
occlusion?l 7% #H4 F 5 FHTF 4 ¢
thrombolysis or thrombectomy ¢lo] ZHI=2
AAJal e Qbdstet, i 4
o o s dHFo] FREE Aol YAHETH A
&2 distal embolisme oA[®gs17] $Jste] &
&3l A E& sk F9of| embolic filters A4
gt 3 Algfste Aol sttt w4 @9 ipsilateral
common femoral arteryE &3l retrograde® ¢
k= Zlo] W00 7].7/1-741 A vpsko 2 ALk
4= 9lo] -85 stentE theWE7HA] A A
Aafjof & Ao o2z HFo] FLsirt,
A o gt

contralateral common femoral arteryE &3l
antegrade® cannulationg A|E3cH HAHIE =

i e
femoral arteryoll4] snaresto] sheaths 2l Wi
T F50dA A2HES AX%Y, HHAEAE
subintimal route® S}t 7 °ﬂE O]U 3 9
Wz wire 7F AU A folle 2HES A5k

glojli= Z&o] Qitt, % retrograde and antegrade

uncovered stentE

E 44X

2]

ox

Ipsilateral cannulation®] +

35 FE=HAL tipS ipsilateral common

access L% subintimal routesZR7F XJE 3L A
3 Yoz 2 4 9= AL} H]—}\Ho]-___t-]] o]
7% subintimal space WollAl F+E=EAMS] snaringS
AEshH Aoz AAFda Yo g ALsk 4= Q)

£ 49-E°] ot =EAT brachial arteryE §3}0]

antegrade® H TS FHalof 2 F¢ &5
brachial artery2 H<tsk= 40| aortic archs -
sto] ERolsmor Y] golsitt o, 11 A
&, v 2R 27 9] brachial arteryzl= A|gH

2 % Slok gt

TASC B, C iliac artery occlusion®] technical
success rate= TASC A HHHT} o w239
Bk A} g B8 Alolek. ]2 st 915
o] Frontrunner, Outback reentry catheter,
3 7177k Awssle
& HRItH(18, 19).

Pioneer catheter 5 ThOF
88-100%2] 71=4 &S
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Femoropopliteal Revascularization

Txed A2 d4 175‘ FTHFFY g I
O 2 40-59A] EAF T 3%, 1AL T0A| oA &4 5
2070014 LAY 5k, O]F 5%l A 7+ % Fd u}ggo]
T :L/K-] o]»X] o]‘fﬂi o] o(})lﬁ‘l:}— 3, goq 1-‘4—_1,17}
A= SHA L, 53] T4 gtol A =7t
S7HET A A Sl T4 HWH S 70%7t
femoropopliteal artery®} tibial arteryollA AYs}
3L, 30%°llA] iliac arteryoll A HHAY shok(1), o] et ¥
O] 2| 70| HA4E v E HESL Aol 9158
Fe T TS gelehes Wl 93 F71 9laL, ofd
A2 %ol endovascular treatment”} AQA12] A
FHHO R OIF B A 2o A% Wb Tt 7|51
o] Fefjof o]RolA gtk & FHN= FEE
T Aosom Qs 4d HAS Hol=
femoropopliteal artery®l ™3t endovascular
revascularization®l] thsto] g5tz g,

1. H3%

Femoropopliteal artery®] -2 iliac artery2}
v sto] F2hup HjAjo] B Sahal BHo] EAoR
Aar, oy tolw dyhdof 1ok S7F gk
A 2e At SA7E FAdo] qlofok b o) 9]%]
9 o], el sk b HAH o) Algt Aol whet
endovascular treatmentol| 243t B ARE 4=

=2 gsfor & YHrtA vl wpefsitt, ol

o] 9= A

Q
o

o
A

R

o

El

njo

% by
0F O

HS TASC classification®} ACC/AHA guideline?]|
e} E5810] endovascular treatment®] -5 4
= Aol A& H Aol AdsiH, o] wE &7 5
TASC A, B, 221 dF C #Ho o3l
endovascular treatmemt®] /3521 Ay} 4 gl
g2 oln| th=o] AFtoflA] TR o] fITH2). ERL
TASC C, D ¥HHof gt endovascular treatment?]
strategy Al FZo W& ¥HIE Holal §lal
TASC C, D ®H®of gt 322l endoavscular
treatmentE 9J5te] tho] A28 Al W B 7]
7hd g Ear QIek3, 4). 9] 3= TASC
classification % femoropopliteal artery®] ol

e EEEEEL P REIES))

-

2. X|2 Y (Treatment Strategy)

1) 2 g (Access for Intervention)
o] Q1= femoropopliteal artery®ll thgt %
2 oy 7HA 7} Qe ¥ Pt =9 commom

femoral artery (CFA)E &3 contralateral cross—

over access’l 7|&A o2 7P a1 714 who| ko]
= Yol ZZol&= 522 CFAE 53t ipsilateral
Heg7h S7ksk=t,
catheter®] back—up support®} wire

Zo} 5=9] FWHE infrapopliteal

antegrade accessg ©]&3d=
o] w2

torque”t B
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artery?] Wi
retrograded}7|
antegrade SHA| = HARS| B S} Al

W 29| popliteal arteryS £3t ipsilateral

Aol el Aol ek, w3,
Wl ojg Ao ofele A9t

o
AR

(o2

e

popliteal retrograde accessE Al3atoIst Z-¢-71 9l
=t o= HAE flste] Als 5 SAE dor w4
AU o & HEALR stolg 53 Alsdfof sk &
Hgto] Qlal, E3F AL thAko] H+= popliteal
arteryoll o] glojok Al 4= Qi o] =3t A
2 Qlste] UF o]=r9] A&Ak= 9l superficial
femoral artery®] €9 femoral arterys 214
A8t retrogradedstAl = AARE FHAI7|= Al
=& Adsh7|= AR T popliteal arteryE %
gt A+ Hrh= A7 anterior tibial artery (ATA)
L posterior tibial artery (PTA)S] 9154 9+
£ 223 fluoroguided}ol HA}sle] H=2
femoropopliteal artery®] Wl thalo] retrograde
SHA fr= HAAE A7 FHE fFEEANE
antegradedstAl FAIY 7 H ol SHAIT &
(Externalization), @3 A& 4 balloon catheter
L stent+ antergradedstZ] AYAIA Al&st=
ipsilateral retrograde transpedal access’} 5% Al
Y=L glek, o] W2 EAe] 91X #shL Fa §lar
A7} v| A g-o]skal HAESE= balloon catheter
£ ol&sto] A4S Sste] AARHE A A E
oz {7 Ado| Hr}, A4 o]#3t pedal accessS
A3t 22 3719 introducer set’} /HEEE 5 A2
+ ATHer FHg W ST, 6). I ¢

brachial arteryS 53t H-Hol i},

2) Percutaneous Transluminal Angioplasty (PTA)

Balloon angioplasty= 2t @3 HH] dxp5 e
2 ANt 7P At e R Ao A3E Y
A& 50 A7) Ne&S B B 9 9%, 222
2 9 A e] Aol whet ule- thE
gAjo] A, A HM USRS A7) 7 E-Eo0] Axs)
o & d#A Qlal, TASC £ol W= TASC A
lesion®] 7% 87%, TASC BY] 79+ 69%, TASC C
o] B9 67%9] 39 ME&s 2ol 7] 7hEEY]

MK
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I T e Sl S A e A= LI |
distal run—off7} A|A] HtHprimary patency rates
40.6% versus 92%, p<0.001)(7, 8).

o]2{3t conventional balloon angioplasty©ll H]s}
o] subintimal angioplasty+= 7|2 angioplasty©ll
2| & ¥hg-o] AAY true lumens E3F &% HALS]
S AufstAL, BlaA 71 Zolo] b #HMo] gl
+ superficial femoral artery®] A7§&ol o]-¢- -8
Slal Z]<T thoFSt reentry devise 9 7R A% A
s&°] W =oF AAT, Als & 29 e e
Az A0 ® BE I QIrk9, 10, 11, 12). Al& Al O
FHE 0.035 inch, soft, angled, hydrophilic guide
wire®} 4F diagnostic catheterS AR&sh=t] det &
T AR 9 B loopE THEO] dhel @3
LQHEE] subintimal passageS Al=sHA Eal gk
So2 G AAR] loop?] diameter”} E3st= E
O] A KTt FA FAEHEA w3l s TSk &
T HAY] F3o] spiraldtAl #EE uf subintimal
space® & HAF| passage”} XaPHS el 4= 9l
o}, ojuff Agh A3|3}E FREE 15em o)) e HA
o] = HARY] subintimal space’te] Fao
7P ARt Ak Hole A9 5 AL, ol true
lumen©29] reentryoll® - A2l o]d 4
- 93l o Y9 true lumeno 2 3]
reentry7b O] F oA A il ¢ A F Fu
subintimal space®Z &% HAR] passage’} X3d
A5 Wil reentry”Zt o]0 AHoF dli= 9| true
lumen®]| heavy calcification®] )= 7% reentry #}
A7t 7R = Qo ® 1. o]2gt subintimal
angioplasty®] £AI2= 7|2 08 A %97} v
WA 3 oldt 7| Ao S f= A
9] reentry failure7} tjFoln, ol Al&A}e] ZE
of we} &% FeHh, ol FE57] 918t0] reentry
devise®] AHgo] HFE =T, ojnf AREE 4
reentry devise® Outback catheter®} Pioneer
catheter’} Sltt, @A =UfelAl= Outback® LTD™

ol
AR



re—entry catheter (Cordis Corportation, a
Johnson & Johnson Company, Miami, Fla)7} AR
71s3lth, Outback catheter+= single lumen, 4.8 Fr
catheter®2 -4%¢] 2131, 0.018 inch micro guide
wireZ}&] AM-7Hs31 0,014 inch micro guide wire
o] Alg-o] UAHTE Deviced reentrys Hoh= g
A7 AYAZ] T catheter BH-59] guiding
markerE reentryE oh= B3 Aol 2|7F gFo 2 $
A1 & needle true lumeno 2 A A|ZIth 18
2). AAAl Fofefjof & FEe HlwA g F0]
needleS HAYAIAF HA7}F 80|81l fluoroscopy’d
2|4 T 7HA] Aol A HdRlete = ) ks 24l
slojof sitt 0]Z true lumen©] HAFE™ catheterS
%319 true lumen®& micro guide wire 2YA]7]
W Elc} o]ggt 27149l reentry devised ARESH=
" Qo] antegrade guide wire passage failA|o]] AF
/3 4 9= "o g %=9] popliteal arteryth
pedal arteryS 53t retrograde access”} Al& A7t
= © 9 A7IAY @S9 S7F §lo] f-83tt &
Z0] ATA U dorsalis pedis arteryell o] ¢lchd
A 2e] 79 o2t M-S Azt QoA Aagt
t= gkx1o) 912 #3}t glo] Als & & qlal, AR
A8o| 442 Aol e reentry deviseS AR
of w2 F7HAQl HjE FEE £ 5 Qe Aol A

tH1d 3).

3) Stent Supported Angioplasty

Superficial femoral artery WHof| tfdt nitinol
stent (nickel—titanium alloy)9] =<} o]%& Z&23} ot
T Als AeEol Eof AL, 53] o] Ko ofst
] 12.6cm®] H+ H¥H Zo]9] TASC B2} C lesions
oNME 6, 12 22)aL 2470 F9F 92%, T6% 1)L
60%° Me&s Kol FAH13). shAINE 29
SIROCCO 1I study©l4] Xt} A]T] nitinol stent 2%
7} £ long term patency ¥ stent fracture®] o
St resistences Ho] F= AL oy long SFA
lesiono] t3}o] long stent A= =& rate
restenosis®} stent fracturegt= M= AIE oF7|

AlATH14), B stent fracture?} restenosis’| HF=

Al HEEl= ABIAE HolFAE ¢eth Vienna
study®} FAST (Femoral artery stent trial)study®l
A HopA|T] 5 Bk B o] dol7t A& thE XA
ot M2 thE stent fracture rate®} restenosis rate
£ B35k Qe 2 BW stent design¥ surface?]
EAE= stent fracture 2 TH= stent patency©l] =t}
T S A= Ao g B 3 F At 5o
o7} 4em W Q]9 femoropopliteal artery®] H

2 plain PTAZR = =81 9 | 7i5-8S Ho|Aqt
o] Zo|7} it 10cme H0]= Vienna study2)
7% one year binary restenosis rate’} stent
group Ht} PTA grouplAl &= Hi o]} =& A& &
H(25% vs 50%), 207} 71 femoropopliteal artery
o] ¥ 270 H|E late restenosis® stent
fractureth= AI7F AEsh AAHA S 2 stentE 2]
&= A% HIEA] ALy E|ofogtth(15). Subintimal
angioplasty$ stent insertion® thgt Al&A]2] 245
%04 long term patency®ll tistol= AAY7HA] =gk
O] X7} @i, B At itk At} 53] TACS
C & D lesion®] T3t subintimal angioplasty$-2] 7}
2 A3 stent 4FYE 9 oo gt long term
patency®l] tigh A% A HEokaL HA| =2ho] o

A7} oY, angioplasty$ 2 angiographic

2

findings, claudication®|A| critical limb ischemia
59 o] S, Lejar ghxpe] A A 7]A] gt
upet SRl Peks stojof ok AHIE HAed
subintimal tract®] entry point T+ exit point©]
217} stents AASHAY B G BF HAsk=
18] 3 subintimal tract A& AA stentE
4 2]8}= complete channel stentings2] Al&o] 3
AL glont oj" "ol § 4% long term
patency € Holi= Aof thgt A= F53 A=ott
(18 4 &5).

4) Drug Eluting Stents (DES)

SIROCCO 1 & 1I studyES #AIWA] superficial
femoral artery®] H®¥S sirolimus—eluting stent
2 g3 F A7 25 1870 FHHAA bare

metal stentZ &3 3} Hwste] LESH ukgh
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restenosis rate®] AseE HolFA] Bt oy, T
FAE drug eluting propertyH bonding media®)
NS AAZ drug eluting stent”} superficial
femoral artery % %= ¥ long term patency &F
ol 83 o s x|l Qlok14, 16). E3, 4
718] A+ Aol e E-6HaL 450l $2 bare metal
stenttt DES 2% 75% ©]49] £2 long term
patency & E A= AE JA] F53 whei},

9] paclitaxel—eluting, non—polymer—based
stent (Zilver® PTX)E ©]83}9] superficial femoral
arteryS X &3} prospective, international,
randomized trialS EH ot B o= oF 65+
40mm@Aal, Ak F2H9] wiAS AA primary DES
implantation® @ 2] &3t 236"} percutaneous
transluminal angioplasty® A &3 2389, o|&
acute percutaneous transluminal angioplasty
failureof oz} F2+¢] vjAHE AA provisional
DES implantation®@ 2|23t 613} bare metal
stent implantation® 2 2| &3 5994 9] 1271¢¥
event—free survival®} patency rates =W
primary DES group®|4l PTA group¥ H|iLs}o
event—free survival rate® A% 90.4% o
82.6%(P=0.004), primary patency?] 79+ 83.1%
d 32.8%(P<0.001)9 A5 HoFrt, E3
provisional DES group®| provisional BMS group
I} Hlaske], B 945k
versus 73.0%; P=0.01), 28|31 ¢ 43t clinical
benefit (90.5% and 72.3%, P=0.009)% Hof 341
il stent fracture ratex= % group®] Yt
(0.9%, 4/457)(17).

primary patency (89.9%

5) Endografts
7 Dacron—covered stent”} graft material®

porositye} A3t AZurg o= Qg AAne At

£ Hoj&E ubd 2 superficial femoral artery2]
W o 2 &% PTFE-covered Viabahn

endoprosthesis (W.L. Gore & Associates,
Flagstaff, AZ, USA)+= prosthetic surgical bypass
of ZAsh= Meet A3 Had 45 S 2l

2012 CigrRIE Y O|Ste|X| H19%

8kl QITH18). Saxon G 28749 AE o R
PTATIC 2 A 53 3} PTA®} PTFE-covered
endoprosthesis® H&sF] X =2gF oA 2 UA}
MNE&S 25%9 87%=2 Hustal Qrh19). B2 A%
At Tl Aled] 7] %l SHo| AR th2a, dAY
B %= PTFE-covered endoprosthesis A $-9]
= o|E 59, distal embolization, stent]
overexpansion®.Z I3}t thigh pain, 1'H|E, side
branch occlusion, §% ¥-&92 QI transient
fever 5= L5}t ol w43 A7) NE
&2 I3 superficial femoral artery2] HH *| &9
o 3-A o]th(20). E37F o]t FEjo
femoropopliteal aneurysm®] A& f-&3s}aL, E3t
olg|gt HW A7 & A7 /fEEol et Aot wE
muscular perforating side branchg 2.2 3j4]
A71= 7149 Aol gk o) E 2o A B
ato A ot 5471 L] 4wk 7|7 Fetol| 84.6%
9] primary patency rate?} 100%<2] secondary

patency rateS E5}3L Qlo] - LA o|cH21),

AHEL-

— —

6) Drug—coating balloon angioplasty

Angioplasty® 13t A& 24 F9 Briua
vascular trauma$-9] HEgt 3 F4] vhS-S oA
317] 9)3te] antiproliferative drugE 443}
o2H, o= PR WAoleh= A siEe] 3

3t} Coronary instent restenosis H3fA+=

I o

Of
o [

o
=

o

paclitaxel—coated balloon catheter (PaccocathTM
MBT, Munich, Germany)< |83} 2| &3t group
oA 67§ B2t TA| 17%2] binary restenosisg =
]3] coronary instent restenosisg A &3l f
&2 on] BeJF9]31(22), THUNDER trial
of oJetH & 15474 9] ¥4} 5 Paccocath= A =3
n=48), uncoated balloon®.Z =3} &

Z313t paclitaxel solutione A|&238F 3o 3t
T(n=52), A2 THZ] uncoated balloon.Z X
=23 n=54)2] 6 7§14 B+t late lumen lossE 217}
H|3}Fo] Paccocath A| &1} paclitaxel solution
AF7at, 283 ) 20] 0.4+1.2mm vs 2.2 +
1.6mm vs 1.7£1.8mm(p<0.001) 2.2 E I3}t =

o] 5o]

_1



gk Paccocath &3} thx+t9] 67§41}t 1270 &
91| angiographic binary restenosisg 10%, 25%
o 41%, 59%= R 13t thHp=0.01)(23). @AY
superficial femoral artery®] ol gt drug
coated balloon angioplasty ol #7122l &)
patency©ll tiet B 71 7|7k §Qtel 224 HAF A+
2} randomized triale] Q3 A Ao

coating balloon angioplasty©ll &3t &
5ot A7 FAof tigk A7t et

7) Atherectomy device

1. Directional atherectomy

A J¥& 522 % barotrauma %+= elastic
recoil §lo] | FH& FFstee FHeEH
intravascular atherectomy+ 83t o] ¢l
1990 t9] %27] 7]42] Simpson AtheroCathgh=
devise:= 3Htj| femoropopliteal disease®] X &9] s}t
o 7| E mekoL) ojuff TA] edAol= &
oetAo| = gptE AAE HolFA= ERL, @A A
4 %91 SilverHawkTM Atherectomy Catheter (ev3d
Endovascular, USA)+= 211, ulgtido]n] A]z]o] A3]
3}% femoropopliteal lesion®] A &% 7Fs3H s
%L, restenosis WA= PF oAl J3hS sh=
59 YA 27|19 AFATE Kol F81th24). o)
A9t 0|28t 2| 25 femoropopliteal arterydH 2| &
of Uulslsl7|= oL Aoz AlrEy, U 1AF
ol E AReE ARsH] oHE AS, d=24
femoral artery®] d=toll o] ] = A
U, popliteal arteryoll ¥®o] =3te ol 58
Tgol d 4= Sk, E3k, dukslE A= obd x|yt
St instent restenosis®] -0l 24755k, dAAY
T dR Aol AHEEI Aok, shA|EE o] 2%t
intravascular atherectomys = A& QR O=Z A}
/3 Z21%], ol atherectomy Aol PTA 52 1
otz Aol A& Ao oJF o]50] SQl=A], T3 Al&
Al BHY 753t distal embolization®] #A), 18]l o]
£ oi3l7] Yste] 11719 distal protective deviseS
ARESl= A Soll tisto] oo AAIE AL =T, F
< o AF+ZA I st 589 infrainguinal

jakad

disease A} 5 atherectomy®t AJd§et 2975 9] 2k}
(36E¥H2}t PTARE AJ3ggt 297 <] xH(48Fh) 2 1d
749 target lesion revascularization} target vessel
revascularizatione H|1dle] FAX R 2 (23t
zpol & WA oY, A& F A7t suboptimal
5}o] bailout stent placementS A3t 73-¢+= PTAT
T} atherectomyS A 38t 72 H|5}o] 62.1%(18/29
)9l 27.6%(8/29%)& R I o] (P=0.017),
atherectomy<oll 4] F=7F4 <l stent placement”} 28
3t 97 EA AQIttal B Elal, atherectomy2)
28 0 2 oAtE = distal macroembolization®] T
A= distal protective deviseE AME: S U
64.7%(1178/1778) A TAYFTFAL Harskar QITh25).

2. Rotational atherectomy

z|to] =" Pathway PVSTM atherectomy
catheter (Pathway Medical, Redwood City, CA,
USA)= AAEE plaqueE X420 2 aspirationh
T AL ol A & 4 Sl resovoirZh e
catheter tip®] W& rotationA|#A B3 2] plaque
of thgh atheterectomyE Al&sh= 7]F24 L9
Zeller 52 Z|a1 10cm 2], total occlusion(31%),
high calcium score (51%), 83 4d& & APzt
(15%)°] 335 femoropopliteal lesion®] tj3}o]
Pathway PVSTM atherectomy catheter ©]-8-3}]
A 23}l oF 38.2%2] 19 restenosis rates Hil
SR TH26). ©]= directional atherectomy?] T <l
2 3]9] atherectomy® #|A %= plaque?| volume©|
A FALE FYE HFOR athrectomy”}t A=
71 o#& A, 2P Als Al A7l Sle
plaque?] distal embolization®] o =22 & A

OS2 o,

8) Cutting balloon angioplasty

F9] stretching®|W overexpansion§le] 3 W
Hi} plaques A& 5 e TFY DS ol85t]
s A 7@stuAt st= HEez AZE cutting
balloon angioplasty+ balloon catheter®l] &% 3

N T 470] F=0] Zhdo] Y inflation pressure

Korean Society of Interventional Radiology [5¥




28

Lé

£ e = 1o elastic recoil?

barotraumals &06] o]5of WHAIS 4= Q)

Zo|AY AW
femoropopliteal arterye] H¥ HA|E cutting

A

4= AA gk

balloon (Boston Scientific, Ratingen, Germany)-°-
2 Aasprlole 71edozy AR ool
ek, 229 g 4 B ioA cutting balloon
angioplasty= X523t 735 2] 2} F 20%0lA =7}
0] stent A7} Da3FEA G ok 3t of| o] Fulel
= BASHA] oRtaL, dd 4 7I7E 5t o)ghe v

o] 90%7} 4B A 0= A FrkL sHrhan).
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TASC classification of femoral popliteal lesions

Type A lesions:

* Single stenosis 10 cm in length
* Single occlusion 5 cm in length

R

Type B lesions:

* Multiple lesions (stenoses or occlusions), each
e Unilateral CIA occlusion 15 cm not involving
infrageniculate popliteal artery
* Single or multiple lesions in the absence of continuous
tibial vessels to improve inflow for a distal bypass
* Heavily calcified occlusion 5 cm in length ]\
* Single popliteal stenosis

Type C lesions:

* Multiple stenoses or occlusions totaling > 15 cm with or
without heavy calcification

* Recurrent stenoses or occlusions that need treatment
after two endovascular interventions

Type D lesions:

= Chronic total occlusions of CFA or SFA (>20 CM,
involving the popliteal artery)

¢ Chronic total occlusion of popliteal artery and proximel
trifurcation vessels

R

CFA- common femoral artery; SFA- superficial femoral artery
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Fig 1. #= popliteal artery?] &4 Aol gt subintimal angioplasty.

la, 9% &0 5 2G9e/d oF 4em 40|90 £ 5H| 2bd wMo] AE|H FHO| SR 82 u]okslA| FkE|o] H|uwA F47]9]
T Mo T 27 Hrf,

1b, A True lumen: F5to] FEHAR] SIS AlEstg o Aufsto] subinitmal space guid wire passageS Al%=stal glaL, 23l
B3] A9 true lumen 2 &2 -FEHA} reentry A ¢, B Y91E9] subintimal space® F-= HARZE Zestar ot (3H4kE),

Ic. Road mapping image’dollAl F-EHALE gl d3to] A5 true lumen®] 3 HOE FIA 7= HEOE reentryd €% 5
W] true lumen} 7 level 2] 93] 2GA7} 114 Q= subintimal space”t #2E| 0] true lumen} subintimal space’2
BAE Kol FrhEhE),

1d. 9% &9 59 29& Aol reentry H 2 $HY true lumend} 2FA)7F JH5] 126 §l= subinitmal space’t?] WAE &

Hol ZohEHd ).

Fig 2. 25 superficial femoral artery®] 2+ HAo] tfste] Qutback reentry deviseE 0183t reentry A&,
2a. = 1A T4 29EAF A= superficial femoral artery®] 2950l 4 AYE7HA] 71 A B Mo] HztEct
%b, $=3lo| AX G= HALZ subintimal passage ¥ true lumen 2.2 reentry=S A3 .21 reentry faildto] Outback reentry devise
= o]g3lo] FME F3tko] ASRE M8t 5 0,014 inch FEEARS A9 19| true lumendl] EIFAIZ] E50 CHEHEHE).
2¢c. Road mapping imageAollA eccentricdtAl &291% true lumen©] BEE L o] HooA GEHA} subintimal space®lAl
true lumen©. 2 passage® A %3k2H Outback reentry devise® 0]3]9] YRS M= & A3 0,014 inch FE=HA}
9] true lumenoll A & HAFTHEHR),
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Fig 3.

Fig 4.

#5 superficial femoral artery®] Y9159} popliteal artery®] 71 2 #|Aof| tfs}o] transpedal retrograde accessE &3t &

I 9¥=.

3a. 25 st 59 £9&4 superficial femoral artery9] Aok o SU2| 11 & w|do] WA, vfp TGt 2 &g
o] FHof| A TakE]o] T Q] 3t A o 7 A HT

3b. 2l AR wel E AR 25 E Y antegrade guide wire passages Auigt & 559 A= T LTS WAt 0.018
inch micro guide wireS AF3J3F B0},

3c. A= S 28] tigt HAA] A3t 0,018 inch G5 HALS ©|83}9] retrograde subintimal guide wire passageZ Al
Y3}l Qe w50 7 AREof| A A%t 71| Bl S E3F road mapping imageolA true lumeno. & reentry H& Ha2 & o
28k 4= QITHEHE ).

3d. 93l superficial femoral artery®] Y917}t &0 WS Fa6to] retrogradedtA 2143t 0.018 inch &= HAFR AHHo| 4]
8t catheter?] lumens AEal= B&o]tt,

3e. 0|% retrograde ¢]gt micro guide wireE externalization A7l $ E& JF&ol AH8dl= B2 antegradestAl Z1st
o] i APe AlFstal Sl Egolth

3f, Completion angiography4t Al& & completely recanalization®l &= superficial femoral artery2] ¥$5-¢} popliteal
arterys T = Qi)

THRHE b #HAlS: Hol= superficial femoral artery®} o]ofl gt subintimal angioplasty 32| provisional ¥ complete

channel stent implantation 53 g3-9] A7i5 <,

da, 5 814 29 4 5 superficial femoral artery®] Qo458 - 71 S| ¢4 74 3} superficial femoral artery
O] A levelol Al 559 deep femoral artery=HE] 2] S53HS 59k 0| At/4do] THT)

4b. Subintimal angioplasty® A7I%5-% superficial femoral artery®] -+ L ZFo AREEMIE)E 4FQIsE & Alayst
completion angiography® reentry® superficial femoral artery®] ¥$|5#o] FA= reentry siteo] 23t d3o
indentation®] & FAH )

e, FZ 312 29& 4 HS superficial femoral artery2] Y-FollAFEl o9 21 o] 9 H A3} superficial femoral artery
9] U9 leveloll A 552 deep femoral artery=HE 9] SH3Rs 53 Fo] A4 o] I}

4d, Subintimal angioplastys A7§&% superficial femoral artery2] A# o] AHE SIS A4S & AJ3YSE completion
angiography2 Hoj¢} Hlw3lo] reentry® superficial femoral artery? 939l subintimal spacedl 23t d39
indentation®] 32E 2] =t}
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Infrapopliteal Revascularization

W (Infrapopliteal artery: IPA)2] Z|71&
S WA Y5 (chronic critical limb
ischemia: CLD& *|&3}7] I3l th7) Aldjsict A%
A (claudication)?] & Al 71EA (patency)S A
= floto] sHbE TPAS) H2lo|u HIA RS o] A&
shs = glon, Hi7f CLIAE7F ofu ek TPAY] %]
B BaskA gtk
A} S0l AR A E2
o e T;L*o‘ﬁh_l, T2 i 5= CLIHA=
2 Z7kskal Qlek 2030dols Ala Hoh Gy 2R}
7FAY Tzt E Ao FAEER(), oo Hst
of CLI% 571 AS 2 oAt Hld), vl= 3o Al
of w=H QI+ wuk Bt 1] 500~10007 2} A=
& CLIZAIZ} dhAslar Qlat, o] & tigh 2=221 &
WHSARE e Fejar 45| Aldskal qlEele
1251, o132 95 %9] CLI S5 A 8e e
Atstal QITH2, 3). oFAlote] FAARE oF4] F
Shut, thE-E0) BollA] o] A52el HES %
tg-@_ __—_L_E_-lguo] o]x] ooz o]x].;g] HFZ-]E]—O%
=& Ao 2 AZETH4),
A 5<% (endovascular revascul
arization)< i] 7R} =7} sl A o)A
o] QP fraAol Ak S Hol 7HEA, CLIS o
A2 mR o2 Ao 2] AL Qlek, koA Kok

=
=
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HxH!
opChstms e

o "2l CLI 2|27} BaksjAok 3 Alg s 47t
shul, of7lod BRANEES T o pe
71719l 23, 9 ol ofe] AT ATIESE L

S ELILA} B,

fé-‘

2. ¥x}o] Med
CLI & 23 o AAl8] Hojshl i
o] ZlggE]o] & 7h= {7} A 3] AslE]al o]2

=z 1

g

(restmg paln)oll/} “}oﬂ gZ_ FA, HF 5ol WA o
= AHE g3 H(©2) AHHY Ad 7EeE=
Rutherford 2] A2|(5)7} E&= =t ol olshd &
] Ao R FAY 7\]—. &, Ev i A9 &4

, U Fotol AsHresting

2 4] glow

(tissue loss)o| UL
ankle pressure( 50mmHg, & %
60 mmHg) 52] Folshaazio] R B 49w
Holaln girk, 2ol A slEo] 24 wo], ©
S RE OLIVL ofols 54 AARR 7}
FWAFI} SR Qob A slmo] HX] ghe

(critical wound ischemiaztal HHs}7| = shth e
CLIE ZGA|AHoF st 4 E HE8S v gl

CLI 8H49] t38e gzt ofof Subsl F3%-2
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Table 1. Classification of peripheral arterial disease: Fontaine's stage and Rutherford's categories

Fontaine Rutherford
Stage Clinical Grade Category Clinical
I Asymptomatic 0 0 Asymptomatic
IIa Mild claudication 1 Mild claudication
IIb Moderate to severe claudication 2 Moderate claudication
3 Severe claudication
11T Ischemic rest pain II 4 Ischemic rest pain
v Ulceration or gangrene I 5 Minor tissue loss
v 6 Major tissue loss
Table 2. Wagner classification of diabetic foot ulcer
Grade Description
0 No ulcer in a high risk foot
1 Superficial ulcer
2 Deep ulcer to ligaments and muscle,
3 Deep ulcer with abscess or osteomyelitis
4 Gangrene to portion of forefoot
) Extensive gangrene of foot
Table 3.University of Texas wound classification system
Grade
0 | Il l
Pre or post Superficial Wound Wound
ulcerative lesion wound penetrating  penetrating to
completely to tendon or  bone or joint
epithelialized capsule
A | Infection(-)/ ischemia (-) 0A IA IIA I A
B | Infection (+) 0B IB IIB I B
Stage
C | Ischemia (+) 0C I1C IIcC 11 c
D | Infection(+)/ ischemia (+) 0D ID IID I D
4, \& U= o] o0& A7|IHEE(limb salvage rate)& &F
Age] BRE IPAS BA AL ANBAA B2 AN 4 UTHE), A, A7 Sk A e 3R

7H= AA|F 0 WML 27 AY ARz 7§ HAAZE 5 e AAEEE W (wound related

L EmEo Z7A)7])e AHolth RE B2olg A%W  artery)S NEAIAA wound blush7b ERIFEE %
S INEAF| I AR FEE FAs] JHAEckE 7 =®8k= o] £oh(Figure 2)(16). Wound related
A Eoy a8A 23wl wtEA] Agejop & arterys AEY dols & AlYE JAAATAE
oo $A XS AZsof gt AR FRotegle  lEsks Ao] Azt ¢lE So ¥ FHEA
A ZAask shte] 218 S (straight arterial flow)s  AA7F 2L FF forefoot amputations AT 9

e Ak 3kl shat AEAIZITHE tibial artery 8% EHAFOIA], ATAL} dorsalis pedis artery(DPA)R
7} PeARTH ZQ351TH15), B4, 7Fsolthd @2 IPA  pedal arterial archE &84 forefoott hind
2 2851 shprl o E A7 EE ] 9L 8 footo] Mol EFHE A AT stEjete, $ad) &

Sl 2012 CHRrRIE{HI S Yoleta|X| X195




7| DPA®} pedal arterial arch7} AIA=e] Hejd 2] A|(CO2)Y] & AME-S L&t Ale HRAE T7
B A np7 R 2 ds HESHA] L8 7hsAdol o 8] Aldske Ao "asit Al7lE B Hﬁ}oq d
5] =& AHZE "oh olF Afole AMHIoY AEE Al A 22+ Table 62 QE}(19 ,

pedal arterial archE §3FoIA PTAE RIEA] 7iE HHol He Al% thol feet—first position®= 2k
AAgE Aol FRsith(Figure 3). WAl wound A F0lal Al SFERE SH}o] H=o] AlsA} 914

related artery”} ofugt 74-9-2tH angiosomes @F o 27 Hot Ol 4¢ dao] o] $ds] golA
of £l g Qlof W= o] HFo o= M Y E k= 2A|7F Hasit) HelFHo R e A

o] W sk Table 4117, 18), I SETE PG e e res
AMgak AR 2 HPolch BL Syl Biughe
5. AlZ © ¥xt oy A3 G ofwl B9l 1 st Alse] A

St Fuby ARk} ek el w4423k (antegrade puncture)E AldYE wf 2 o282 25}
)

Ao Au A Fof sHER7} ol 2 A AWA sheathE 7

Fgk A ot %‘Ol ‘”"”0}71-% SRR, Zixlb SHE Fig H|ol =

1%’?#04 f%%ilxﬂur FELaTAE Bol FolsHA = Ae 24 So] =&l "k
ne SR A, 8 =9, HeEd 5 F8E
o TARSAE P Aol Folof v w2 & 6. A=Y
Aol A G FE 7L et 53] AVlsol F 1) SWX¥Xaccess)
A 2 FAA = 2GA Tl At AVlse] TUHTY Aed d5E Ast] A GAlolHEAME
7}0@01] diste] 53] 2Asfof ek, B 2A2e Hlf T8 FEolh ofd 9= 7MY o B

ZGA AR A8 AN, AFAol gle HARE o] 2 W= gk Alexte] Aok whet offHY t=

Table 4.Revascularization of specific angiosome for limb salvage

Location Artery that should be preferentially revasculized
Heel wounds PeA or PTA
Plantar foot wounds PTA
Lateral ankle wounds PeA
Dorsal foot wound ATA

Setacci C, (18)

Table 5.Investigation for evaluating patients with critical limb ischemia(2)

+ Clinical history and examination, including the coronary and cerebral circulation

* Hematologic and biochemical test: CBC, platelet count, fasting blood glucose, hemoglobin Alc, fasting lipid profile,
urinalysis (for glycosuria and proteinuria)

* Resting electrocardiogram
* Ankle or toe pressure measurement or other objective measure for the severity of ischemia
* Imaging of the lower—limb arteries in patients considered for endovascular or surgical intervention

+ Duplex scan of the carotid arteries should be considered in selected patients at high risk (defined as individuals with
cerebrovascular ischemic symptoms or in whom the risk of carotid revascularization is less than the short—term risk
of stroke

+ A more detailed coronary assessment may be performed in selected patients in whom coronary ischemic symptoms
would otherwise merit such as assessment if CLI were not present (such coronary assessments should usually not
impede associated CLI care)
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Table 6. Preventive strategies for RCN(37)

38

Stop drugs that increase risk of RCN or lactic acidosis 48 h before procedures when possible

* Nonsteroidal anti—inflammatory agents
* Aminoglycosides

* Amphotericin B

* Metformin

Administer intravenous fluid at 1mI/kg/h for 6-12 h before the radiographic contrast procedure

+ Use 0.9% normal saline or sodium bicarbonate, 154mEg/L

» Watch for volume overload in those with CKD stage 4 or congestive heart failure

N-acetylcysteine, 600mg, orally twice daily the day before and day of radiographic contrast procedure

Minimize radiographic contrast volume
+ (30mL, if possible

Consider iso—osmolar or nonionic radiographic contrast material

Consider hemofiltration in people with serum creatinine level)2mg/dL

’
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Fig. 1.

Figure 1. Arterial lesion distribution in patients with critical limb ischemia

Figure 2. Recanalization of a wound related artery. A 63—year old female had non—healing wound in the left great toe. (a) At
the 1st session, the totally occluded posterior tibial artery was recanalized. A lateral foot post—procedure angiogram
show the fairly good lateral plantar artery (long arrow). Arterial supply to the toes appear good. (b) The great toe
wound had not healed, An AP foot angiogram revealed nearly absent flow to the great toe (small arrow). The
dorsalis pedis artery and a digital artery to the great toe were recanalized with a 1.5mm x 2cm balloon catheter
(arrow). (c,d) Completion lateral and AP foot angiogram revealed a good arterial flow to the great toe, The great toe
wound was healed successfully after 1 month.
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Figure 3.

Figure 4.

Crossing of a totally occluded posterior tibial artery (PTA).(a)The origin of the occluded posterior tibial artery (PTA),
which was not visible, was found with the 4F angiographic catheter(long arrow)and 0.035 inch hydrophilic guide
wire (short arrow) (b) 0.035 inch wire was changed to 0.016 hydrophilic guide wire (arrow) then followed by a
balloon catheter insertion. (c)The 0.016 wire—balloon combination couldn't cross the PTA intraluminally, so the
balloon (long arrow) was inflated for back support and the wire (short arrow) was engaged into the subintimal
space. (d) The loop of the wire (arrow) advanced subintimally along the posterior tibial artery.

Recanalization of the angiographically invisible anterior tibial artery (ATA), (a) On the initial angiogram of the
right foot, the anterior tibial artery and the dorsalis pedis artery (DPA) were totally not visible, (b) After antegrade
subintimal crossing of the occluded ATA, a balloon catheter was successfully re—entered into the patent dorsalis
pedis artery. (c) The completion angiogram demonstrates a good arterial flow through the revascularized ATA.
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Figure 5. Loop technique. (a) The anterior and posterior tibial arteries was occluded. The dorsalis pedis artery (long arrow)
and a segment of the lateral plantar artery (arrowhead) are seen. The connecting branch (short arrow) of DPA and
LPA is barely visible. Pedal-plantar loop can be crossed in about 80% cases (b,c) The pedal-plantar loop was
crossed easily with a 0.014 hydrophilic wire and the entire loop was dilated with a 2mm x 10cm balloon catheter. (d)
The completion angiogram shows improved arterial supply to the foot.
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New Techniques and Devices

5lA] D283 M (lower extremity peripheral
arterial occlusive disease, PAOD)2] Xz A5
+ 9% dH#AdF<=(Percutaneous transluminal
angioplasty, PTA)9] A= X574 @Wol =4t
lliac artery®] =r4x ¥ tigt A F =] A=
A ol xutk thA E4F3E infrainguinal arterial
diseaseo]l et FAEWIF=] A= FA Aot
ol 7HA] 2A=0] PTAY long—term resultsol] 2+
FFE WA= Aer dHA et o el A
9 Gty 32} distal runoff7b £4] 92 79 17
I critical limb ischemia@ YAIFARS Hol= HS-
7} 3j@3tct. Chronic total occlusion (CTO)E ZA}
o] 9= PAODS] 20~40% 4] Kol *7401111 CTO
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New Techniques

1. Pedal retrograde puncture
AUt 5-Fr ipsilateral sheath (e.g. Radiofocus

Introducer II; Terumo, Tokyo, Japan)4 6-Fr
contralateral sheath (e.g. Balkin: Cook,
Bloomington, IN)Z access siteE &H3 &
Anterior tibial artery (ATA) 1} pedal arteryob ™
posterio tibial artery (PTA)E 3l retrograde
accessdh= W oltt Roadmapping®|4 contrast
angiographyA| &3t & 20-G needles ARESlA &
o[l W o]l FRjo A PTAE HASEAU E F
A FlolA ATAS HAAE Al=gich, AAF & g9
A4S F43) 817] Y3l introducers ARESHA] &AL
0.021-inch wireE S¥A]7]aL 4-Fr introducer
sheaths AAgIt}, o]% 300-cm #ol¢9 0.014—
inch hydrophilic guidewire® #H AN 29 &
retrograde passageXl7]+= H AFStHA wires
proximal introducer sheathWl & & A#H
Zeger 4= Qi
Montero—Bakers< Ale A3ES& 9F 86.3%

(44/51)2 H 315}t

antegrade balloon angioplastyS

2. Subintimal Arterial Flossing with
Antegrade—Retrograde Intervention
(SAFARI)

Subintimal angioplastys 3t= &<t distal true
lumelZ reentrys & & & H9,

1943t 7e el

antegrade

approach® %I subintimal space®l &
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AL distal targeted artery®] true lumen®= 7
Aqst7] e AR = Qe oIt 251 =y
FA] stoll popliteal artery, ATA, PTA, dorsalis
pedis (DP) arteryE& A& HA}SFAL distal target
artery? true lumen® & Z¢3}4] retrograde
subintimal recanalizatione A|Z=% 4= Qlt},
Antegrade approach@ # %8t subintimal spaceZ
Fe wj7HA] retrograde dissection= Z13§A|71 T}
2 FEHARE snareZ #7714 antegrade cathetert:
sheathWl2 ZJAIA “flossing—type’ guidewireS
FA3t3l antegrade approach® &3f balloon
angioplastyE %135t €}, FE8A} antegrade
cathetert} sheathE &3l TAHAW antegrade
balloon angioplasty4t stent placemento] 2H4l3t
AE2E AF3HA "ok, Antegrade balloon
angioplastys® NPT 2ZH distal arterial
puncture®] Z7|& FAAIZ 4 Q3 tibial and
pedal vessels®] &4 4AA1Z 4= Qlt}, Spinosa
T2 2079 &AL 2170 limbsell tial] o] HHE Al
TSPl B AfolAl 71eA Aes gl B
shelct, E3F SAFARI Wiell 22t limb salvage rate
= 671E Gl A 90%5 E Ykl B arskert,

[e2

N

o d

3. Pedal-Plantar loop technique

o] H'-L pedal & plantar arteries®} anastomoses
E B5 ANEstes WHoR &3 pedal archE R
So5= WO 2 calcaneal and forefoot region?]]
optimal blood flowE Al&dt=Hl H&o] St
Common Femoral arteryS antegrade puncturesfil
ofee] = g % SILkE Adax Wake,

@ ATA 2} DPE antegrade recanalization St

=
ol

plantar arteryE retrograde recanlizationst®
distal DPE & Al7|= 2

© Posterior tibial artery, plantar arterys
antegrade recanalizationstl DPE retrograde
recanalization 51 distal ATS Z7HE Al7 = &

ATAZH SIS S99 87 ALE A
H

[e)
o
H PTA7} target vessel®] Tl B2 PTAZ} 9d
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A= FLeH AT artery”} target vesselo] Hth,
4 f o= DPY
transmetatarsal arteryS %3l retrograde
tracking= A|=g 4= Qlch,

5] -2 exchanges & 4 Q1+ 7! hydrophilic
0.014 ¢fojojz 2 QUste] low profile balloon
catheter”} #1¢J3}to] inflationA | S 24 occluded
segmentE recanalizedA| €T}, Balloon inflation

o intraluminal positions &<15}7] 3l catheter

Superficial arch7} 2 3l

£ %3t local contrast injectione Al3§e 4= Qlch,
HAAH A2 aspirinoly Plavixgs AMHES 4= Q3L
activated clotting time®] 250~300 HA=2 A2
4 Q1= E systemic heparinizations Aldjsk= %10]
A& % small vessel distributionol|A] ¥HAE 4= 9l
+ thrombosisE <% 4 Sit}, Pedal-plantar
technique better wound healinge 4& 4 &
 flows 7HAAIA 223 39 patencys FA
7 = Qlt,

Manzi 5 pedal-plantar loop technique= A}
5ol foot vesselol PTAE Al3RE o] 44 At
Gob gt 13578 9] eHEolA o] Wi oz A7
S AE3F¥I acute success= 85% % tt.
Functional statusell %1¢] clinical improvement&

A = U B 127D Eet AL B3

&
=
=
=
o

pedal-plantar arteries®] revascularization 3-%H
27} ankle levelo A 2 below knee vessel®] L
partial out—flow in the footQl 7o ]3|
transcutaneous oxygen tension®] 2ju| A A3t
Aot w2t A CLI Ao A foot arteries?
percutaneous revascularization< acute and
midterm follow—upollA] £ AFZIE Bt
AL AEA

New Devices

1. Endografts
Stent—graft= =2 femoropopliteal occlusive
diseaseol| AME-sFo] 22?1 B Slgold standard?!

femoropopliteal bypass®t 653 EHE A& 534



O AREE Y QI Viabahn endoprosthesis (W. L.
Gore & Associates, Inc, Flagstaff, Calif)+ HFE23
g 2]le-PTFE (expanded polytetrafluoroethylene)
o] @]Hof self-expanding helical nitinol stent&
AgA7] A OS2 e~PTFE membrane®| neointimal
formation®| barrier® Z-83 Aoz} 7145l e
=]l

Kedora 52 SFA occlusive diseaseS | &3H=t|
810} Viabahn stent (n=50)3 surgical femoral—to—
above—knee popliteal artery bypass with
synthetic graft materials (n=50)& ¥|xugt
randomized, prospective study©llA 127§1<¥
primary patency (73.5% vs. 74.2%)%k
reintervention rate (83.9% vs. 83.7%)°llA & W3}t
£ Holx ottt Husteinh APHI =
Viabahn Versus Bare Nitinol Stent (VIBRANT)
trial randomized, prospective, multicenter trial
2 Viabahn endoprosthesisE bare metal stents@t
v wst= Ao & 349 follow updt 3 1-, 6-, 12—,
24—, 36-714 229 FAHAL 23k HojE Zlow
7| e},

2. Drug—Eluting stents

Superficial femoral, popliteal, and tibial
arteriesol| A 75%7}4] restenosis rateE Falskal Q)
ong AHE AA] & NEES WAL 2ot g
L Qlch SFAS] AHIES ARSSE e A8 o
A7 He A2 1S 9k d
disease, adductor canalS EgFsl= WHH, low—
flow/high—resistance conditions, distal runoff
vesseloll FRHE AW Fol o}, E3F AR ofst &
He] A”IE 7tejA]= &8 AEH AT} long—
term device performanceE Algtsl= Q2 21A}7}
Hch Neointimal hyperplasiat oj2] ¢l 59| 3t
7HA] dRloll Extsh, AHIES] T Eg Al
E 93A oy 594 oy ATt A3]stof o3t
malposition 12|31l impaired endothelialization
with thrombosiss2] 2¢150] 2H&-3tttar defAf 9l

t}. Sirolimus coated cordis SMART Nitinol Self—

Expandable stent for the treatment of SFA
disease (SIROCCO) trialo A% SirolimusE 5~10 u
m9| thin uniform coatingdt stentE AR&-3}%ITH,
SIROCCO I3 SIROCCO I trialof Al SFAQ] ¥Hiof
3l sirolimus—eluting stent®} bare metal stentS
H| St AI R ThES gkt VS Aol x| Xkl
717t FAAANA AlE 27]0] B H mean stent
diameter7} 5= A5 FlsHGIAIRE 1871 o]

A 3R 259t FAfoll A= ApolE HolA] gtk

3. Drug-eluting balloon

W& 2527} 39 (Claudication)?} critical limb
ischemiag *X|E3}=1| first-line treatment= A
A9t neointimal hyperplasia®l &J3l Aj&@zro] vt
Aot SAET AFE] dHA A0E A et
StHO| A =Drug—eluting stentES AMESFO 2 A
coronary arteryoll A= A @2He] WS A 4= 9l
AT femoropopliteal segment® A+ bare metal
stentol] H8 93 S Holx] Eslqlh, E3F &
HE 247} neointimal irritations AF=£3}7] wjEol
Agzte] 1ol 60%71A] WAL gtk ARIE
Z A gito] HAgss AHE T4 arterial
restenosis7} WA=t F83 ASAAE g3t
o}, AT}t below—the—knee PTAY stenting®l|A] &
AY3h= AE-E0] femoropopliteal revascularization
oA 7= Akt B &), whepa] ARESE 2 o
TA02 = foreign materials AA|5HA| Al A
2R o 4= Qs R S A9 &

o] T AR AT, A WIAH A

S =

re

P i
M e

paclitaxel—coated balloong =A|¢] coronary and
peripheral arteryoll A& o w2 Eskol 9
of 2> At st dado =EA 7=
neointimal proliferations &JAst= A2 153
o}, SHA|NE o] 2|3k WhHE A0 oFEE HASe @
Thofl AahA|uE o @2 k9 oFgo] AW = As
IS 4= ¢l9lth. Paclitaxel2 hydrophylic
iopromide®l| Z& =] drug—delivary balloong %
3] adof HMagHEt 80%<] FEo] drug—eluting
balloon PTAESF HEA|9F 10~15%2] initial dose+

¢

=

Korean Society of Interventional Radiology i/




48

balloon inflation$ 14-5¢tol| FHE o] AgEc)
Tepe 5 femoropopliteal segment®] FZFolL} 7|
o) 9l 1540] thafl paclitaxel DEB PTAS A|3)
stal giE gobEt=d|, drug—eluting balloons
ARESE 1A late lumen loss7} 3L repeated

target lesion revascularizatoin®| {43t A3 B

o751k

4. Debulking Devices: Excisional Atherectomy

SilverHawk Plaque Excision System (Fox
Hollow Technologies)= &9l forward—cutting
atherectomy deviceZ, 7H|E & ZPA|7|H 11 3]
Aok ddo] FHAsRE 47 2z ddst
11 catheter nose cone® A=A 47 Hrt, g W
ol sl ofe] ¥ 7HelelE ZPA AR sk Fo]
L= AREEE A 78] flef 2o Wk vhto] S
ojof gt} Zeller 52 8489] 24+ 100 limbsoll 24
St 131 femoropopliteal lesion®] W3} excisional
atherectomy s AAISHTE AA B 5 45 HHS
de novo lesion (group 1; 34%), 43 W& native
vessel restenosis (group 2; 33%), 43 HHL in-
stent restenosis (group 3; 33%)= FAE AL} 7&
A AEE2 atherectomydt =02 ARSHS P
86%= HSaL, ohE Wt B85 100%E H ot
Primary patency+ 187§ €]l duplex ultrasound=®
ZAsto] 7k 2FHR 73%, 42%, 49%S B o 18
7§ 9] secondary patency rate: Z}Z} 89%, 67%,
T9%% BTt AAE2 restenotic lesion®f B3l de
novo lesion®] 7% atherectomy= Al3yshd o £
717 7144 29al A ARE Bkl sl
Kandzari 5~ critical limb ischemias ®.0]+= 2k}
E9] SilverHawk atherectomy deviceS 2833+
dl 6978 9] 22} 76 limbsoll i) &S FotR it
40%A =2] o] infrapopliteal vessel®] Lt Al&
BEEL 99%01M EeH, 671EEet 87% HAto]

A AAS AT 4 ek

5. Controlled microdissection catheter

Frontrunner XP catheter (Cordis corporation,

2012 CigrRIE Y O|Ste|X| H19%

Miami Lakes, FL)2 23l d3of st 42] rounded
hinged jawsE ©] & 3l
microdissections e A0RE 3 Zof &fo|&
Zk1 Qltk, Jaws7h HOIAH 23mm 2|02 HolX]
A = 0.039 inchi® S8 4= Qlet, 90cmt
140cm = 7HA] Aolz A&t =t 4.5-Fr
support guide catheter2} g7 AH&s 4= Qltt, 7+Hd
Hog jaws ¥ P& FAHA blunt
microdissections & 4 YoH Eolof Q=
rotatorg EH 22N jaw®] WS HHEE 5 Sl o
7|97} A3Ygtel whet support catheter® o] 213y
st =i, o] 7|Holl= FEEAVE AU & Q= &
kol §7] wiFol ¥¥E SAskal UA= support
guide catheter”} true lumen .2 Q514 Hc}, o]
o Frontrunner XP catheter= FEHALZ HFLA|
Ht}, o] 7]9+= aortoiliac, femoropopliteal, and
infrapopliteal CTO®| 838 4= Qlt}, drkzo=

o= T
in—line straight access& & M| crossover sheath

controlled blunt

£ %3l contralateral approachdl= Zlof vldl Al&
A7} & © pushabilitys 7|t 4= e}, o] 7|59
ZAAL- jaws?} support catheter?] distal endARo]
o] AgE Ao 2H M3 & Ql=t support
catheter?} 7|+9] jaws®} 7M7H2~5 pushability7}
S7¥HA Ht o] 7]17-9] A e A FE=E AL
o3t & 79 ® 3 pushability7} & 7F3t1L
intraluminal course® FAI8k= 20| Froh= Zo|
t}. Charalambous 52 267H¢] femoropopliteal
artery occlusion®4 FE=AAZ} FapsHA] Sgt 749
Frontrunner XP CTO catheterg AMHgsto AWE
TRt dAEY TS
claudication, rest pain, tissue loss%©] Z3H% o]
2113 TASC B, C, D ¥ 2 & complex lesion®] %}
o}, B mean length7} 17.6cm (10~42cm)S-2
et A3)3E FRkekal QL9lt). VI8 guidewire= |
MENE FIsHA 33 497t 34.26%(26 of 76
limbs)o] 2L, 2699 i3l frontrunner catheters
ARE-8Fo] 17 limb (65.38%)0l14 54 o2 Fapet
0] 7|2 AEFES 88.12%7HA MAAZ 4= A

t}. Frontrunner’} £3}514] Sgitl 25 0]9= A

Intermittent



gt A3)3H6/9)01% L HAE FE& subintimal
passagedt ©|Z true lumen®2 reentrydhA| %3t
A5-7F A1t} (3/9). Minor complication & &8}
27} sHE et A} HARLe] Fautgo] 9l
At} Major complication ¢1ichy B skt u}
2}4 Frontrunner CTO catheterE& AFEEOZH
long SFA occlusion?l#] &2 7|4 458 94
4= Qo] REHAL FHEEA] Hole A AR 5

9 Aelet 2ok ek,

6. Needle assisted reentry devices

Outback LTD Re—Entry catheter (Cordis
Corporation, Miami Lakes, FL)= single wire
lumen reentry device® CTO lesion®] Al
subintimal recanalization % true lumen® =
distal reentrye == 7]oltt, 6-Frol 3idsf
31 120cmZele] 7]+E2 intimaE &9 true lumen®
2 ZIAE g8 ot WEe 28T 4 e 27
Alo]A] curved needle= 3E35EaL Jct 0.014 inch
wire7} distal curved needlex 3l distal patent
true lumen© = Z1Q)5HA =¥ reentry deviceE TF
£ 7192 n¥sA Hrt, Etezadi 5 Outback
deviceE 71 B A Foll AHERE AE $3FA 74
st=t, 3472l femoropopliteal and aortoiliac
artery CTO recanalizationol] AME-3}3IT}, WOl &
Aol 9JxJof] AF3lo] 88%(30 patients)oA] true
lumen access”} 7Fsto] Al AIE FHAIR AL
2 Buskgict 359 @Ak A Outback device=
true lumen accessdA] 3=t 20cm ©142] long
& high grade (TASC II D) occlusion®] %l 172
Algk A3]8}7t FHHE bilateral CIA occlusion©]
distal aortaZ}A] extension® 3%ttt Procedure
related complication ¢IAThL Wil Egh

Setacci 52 CLIZFA}O|A] prospective studyS Al¥d

atol=tl 1459 CLIE ol #AE gz
Al & sk oo
Femoropopliteal CTO (TASC C and D) lesion= 7}
SRS gFew sl AP E T 239 =44
ARE 304 370, 67114, 971, Le]ar 1271 ol Al3Y
skl o] ofl= dde] FHA At Tes)
subintimal angioplasty”} A3jg& ¢ Outback
deviceTh= ARE-3F 1L residual stenosis7F 30%©1/
d ZL-o]AY flow—limiting dissetion®] = 7%
stentE AAsF¢tE, o] E oA =subintimal
angioplasty® AJ5E2 83.5%(121/145)0]% 11
reentry device:= 249(16/5%) 4 Ar-&3t %t
Reentry device®] technical successs= 79%(19/24)
£ Bk dHEL 6.2%n=9)°A LAsH =T

arterial perforation 39, distal embolization 3¢,

subintimal angioplasty&

femoral artery pseudoaneurysm 29|, arterio—
venous fistula 1 9|7} $1ltt, ©]52 TASC C and
D lesion< subintimal angioplastyA| &g oj
reentry deviceE AHEdt= Zlo] AFH 0= {851t

I AE R

7. Embolic protection devices

CLIZHA}S] CTO lesions A =a wff ¥y 4= Q)=
N2 EFOR ASIN AHS 5 4 ook 244

AR 8] A = e A Aok At 7159}
7145 ¢ @ol A3}l single tibial vessel runoff
22 oA Aggte] ofsf ALIE A f3d/dol St
ol A1EAE Eol7] $18) carotid
artery stentingollA] A8-3}+= distal embolic
protection deviceE AH&-sh=t], @Y HES &
HFA o2 ALsted Bgs W 5 Qloh Shx|vt
randomized controlled trial©2 B QA A5 2

27k 9o & v A7 AE F5e) Hojopct,
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CASE 1

AHETHZES 0|5t Stanford BB &4
[T 2idQ 2 X|=

Endovascular treatment of acute aortic dissection
(Stanford type B) with stent-graft

W FHHO] HU=(Fig 1). eWees 95 ST 2 25
Acute aortic dissection, Stanford type B, WeFZEWo 0|21 9low 53] 25 T
stent—graft, endovascular treatment of o]2 A= 7ol 23] SHEE ] 5 sHA9] &
F7F A Haska it SRS SaA 25
v 54 FTHEE Yol AFEEHL AFig 2). H45Y W=
34A/ e ARZYo] AupElo] A7E 8 IR IA HaEo
U, A HE ], SAS 9l sk 27
S b g = SollA AR 2FE S (Fig 3). 4l
370 A mEeF Ak vk 12Y7F nEe ok Be 2 ARG FEl 3EaL O
stthE Ao|= Feeldls. e AY 9 5 EAggt
Fol= X Tz oA e 5o fA7t Al 9 1=
AER diE FHoR Holshs S BeS o FRYHEC] #F FHETUE IR F Thr
W WHEste] 243 HokS 200/100mmHgo] %S sheath® AFstlon, 230} frdte] S o=
o CT AAMY s whelad Hol Agd, a2 WS Ak A TFr sheathE AUe 2=
AA} 2744 HE5HA] 9] AF Ado] @ASto] ojo]  sheaths &3] Hloju]2 =S AFYstal Fuo] 4
gt shAIE Qe o] 22 % Sl & ol AN EUTA] AT, weHA T =
o8 WA & tfesHzges AdYste] dEdolAl
v g 7|Aote FEE Y 2 5378 5 S5 Eote
Acute aortic dissection o] YJAE EIFt. 95 sheathE &dto] HA| A%
= Abdste] tiswe] 17 oA tsWz e
v FlA Aldstee o 25 AW 3 25 AW 295

L

=
CT Angiogramol|A] -9} stFRois o] Wat A $=(Fig 3). = FHESHS A7/ & Valiant
g 27| a1l AAZYo] sl =Wy} oF= A= = thoracic stent graft with Captivia delivery
o] 0|2 Stanford type BS tiE® whe]7l ¢S, system (Medtronic, MN, USA)Z A4e. Systems
Tyse 22450 A24Tesne AdEx  HEY ol XA F o Euzges At
of HSHTsE Mol 7|4t o] 5 F-91o stent—graft

)
2
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O AR YA e s 24 T stent—grafts

ANg o] stent—graftE -S4 A5 oA
A3Et ti sl 2 Fwol Al tsHlgolA 7 A5k E
0] US| A] o2 Axt ARFo] eF QXY A=
o 2FE = AS IRIT (Fig 4). ERdsHx

o 5 AlEHt 25 Ao

EO"‘I

r_>d o My

2 1')4 0.9,

1 Q& (Fig ). Leivt A&z EMe] §o)
ol gloix] FABBLLS Al F A2 34

FEo| e %2 91PFEWA 8mm Zilver

o3

—‘—|—‘

7}V A" E (Cook, Bjaeverskov, Denmark)E A%
1L ]s At To s E R g s A A5 BT
Bule Fob ¥ o119 Wb ANEUSFig 6),
o= =gl FHoulE o] Hilslgon =
FTHETH2 Angioseal device (St. Jude Medical,

Minnetonka, Minnesota, USA)E o|-&3}o] x| &g}
k3

A EHS WA o2 S E WY (Acute
Stanford type B Aortic Dissection)©= E&% A&
9] EH/\I-o]x]u]- E=wuka] o] x)4&4 X]?Sﬂ IR i |
of QAT oFEA RO PO A4Els T,
GAA FE, wA9 HBIT A A £EH 1
7o) 48%o| W), 1} 444 AR} HEH
20| JHo] BE WEAYA otk oFEARE ¥R
HEX RS Alﬁgﬂ AL AFYE OF 20%, &

«

A, s g Hdes A=
(endovascular treatment)7} @ #52Ao|H A& &
O olFEN AMYES W& 5 U ARHORE FAJS
A QY tisuEte o] do W AR dYe=
primary entry tear %9 stent-graftE 4|5t
AR o2 ARE Adshe Aotk °]= true
lumen?] 8FE JjAste] S WrR|sta AR}
AP sk, sdo] = #4193 %—Q
dynamic obstruction®] &, #AA72] #A W =

7 84 UAEH1-3). EA disWele] stent-

graft 282 entry tear 7} 9% Isks® o] 5o
A F9-= =etE o] ek, 28 717to] 2jH A

ool 71 AnfEo| A% HuEI 2AET glon

L 7|17t Fore] Aut= R o] x|k o}Z] 10W oAk

o] A7) FAZAL At A9 §l7] Wizl ofef digth
A7F Bazgh Axolot,

N wazw [

1. Garzén G, Ferndndez—Velila M, Marti M, Acitores |,
Ybanez F, Riera L. Endovascular stent—graft
treatment of thoracic aortic disease. RadioGraphics
2005; 25: S229-S244.

2. Szeto WY, McGarvey M, Pochettino A, et al. Results
of a new surgical paradigm: endovascular repair
for acute complicated type B aortic dissection. Ann
Thorac Surg 2008; 86: 87-94.

3. Steuer J, Eriksson MO, Nyman R, Bjorck M,
Wanhainen A. Early and long—term outcome after
thoracic endovascular aortic repair (TEVAR) for
acute complicated type B aortic dissection. Eur J
Vasc Endovasc Surg 2011; 41:318-323.
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Fig 1. Reconstructed MIP image shows aortic dissection with intimal tear (arrow) at proximal descending thoracic aorta. Left
common carotid and subclavian artery was intact.

Fig 2. In the reformatted MIP CT image, the true lumen of the left common iliac artery was abruptly cut off due to the
pressure of false lumen (arrow).

Fig 3. The abdominal aortography performed before the deployment of the stent—graft. Left renal artery and left common
iliac artery were not visualized, and SMA shows floating visceral sign.

Fig 4. An ascending aortogram just after deployment of aortic stent—graft shows intact arch vessels.

Fig 5. After the deployment of the stent—graft, left renal artery (arrow) and left common iliac artery (arrowhead) were
enhanced with contrast media. But, severe stenosis of left external iliac artery was still noted (open arrowhead).

Fig 6. A bare stent was deployed from proximal left common iliac artery to external iliac artery and stenosis was resolved.
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CASE 2

208 HE S5 T YU UXjoj|A2
Kissing 2HIE &S

—e e HeEE=

Kissing Stent Placement for the Traumatic Isolated
Abdominal Aortic Dissection

0HX|, BiFF) AHA
SHsnH Faolstat
v FdHY ARE AlRgste] A 2R 45| = SHlS.
Aortic dissection, Stent 7Y & AJ3eE 4] CTolA] thas® el Bhel= o o]
& AL A Fgtom tisd A7 o] S7hw HolA| oF
| U, e Bre)7h A EAY tfs ) F2 o] XY
5041/ A = A5 2HE JYZES AR5 shgl o BEol
HYEo] qlo] AHo] & Uxt A'IE(bare metal
v grA stent)& sHE AW splolA S SHEEY
WEAT A ubgst SRR B2 2o Yot o HERS7HA] S5 Ardstel s = sHlE
AR WY FA Y2 76/35 mmHg A.oH, AF
o E5 CTollA H5 diadEre] 7t U= w AEPE 9 M=
FS dESHS ot FedAE ek E F
v Xy AE AU HAIA718 shol e v E widko] ofs
Traumatic Aortic Dissection Waer E=50] 3o AEshAl okdle. 25 A
TS HAste] B5 e 295 AlYstaL(Fig.
v Sld2 1B), &5 Wol|A] antegrade approach® 2719]

B CTolA sHE Axtabew  EEAE Wy RBojo] Fi AlA 4F F HEsH
(IMA) Zapgoln FE A & Adedra] BRd A =
2] AANZ. e E F9e) disely A

o ey thewRs FAEA Ao s £ P AP 2'IE(Cook, Bloomington, IN, USA) 2
pS BteE & NS 44 $5Y REEARE wEbA AJARE Sh

& =
e Wetol Wt tol SEET Qm o2 olsfe] 7p  AXFEU Hahie] By chgulolny o 4

e

o Mk Hz

A7 false lumen) o290 79| 77 A= FHW7HA kissing typel® AX|5kaL F 79| A
AL (Fig. 1A). FAE= At b &4, A 2 10mme] SATHEEE SAl AT,

Z3o] FHkE]o] 9lo] SAHA O Z ileocolectomy S 8} 2AHIE AR A5 A”HEZ} dh|E F7A8 Yol ¢
Fom & Hojol 34 & disuulg]of ofg 224 st W Folu dies e 4 1 5o &
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o] Sirt,

el 2 FHollAet ol s ERd s movt =
e s o] WAioly thsd vzt ZleYE =
59 FAF gl SAtoA e AHEIRIETL opd
271e] 2 279 Uul AEE (bare metal stent) 271
o] 83} kissing typel2 Ax|sto] x| &3,

FATENN PHF gl ML dag Bolw

o saee B
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453.
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Endovascular stent—graft placement in aortic
dissection: a meta—analysis. Eur Heart J.
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Figure 1. A 50-year—old man with abdominal aortic dissection.

(A) Axial image of arterial phase CT scans show dissection of abdominal aorta just below the inferior mesenteric
artery. Intimal flap with calcified foci divides aortic lumen to true and false lumen,

(B) Aortography reveals dissection of lower abdominal aorta with intimal flap covering most of true lumen and
large amount of turbulent flow to false lumen.

(C) Aortography after bare stent placement from distal abdominal aorta to both common iliac artery shows that the
turbulent flow to the false lumen has decreased.

(D, E) Follow—up coronal CT scan (D) and volume rendered 3D reconstruction image (E) of the aorta 3 months later
show well preserved arterial flow via stent without any complication. But persistent dissecting flap and contrast
filling in the false lumen still remained.

Korean Society of Interventional Radiology

57




CASE 3

[ 5 2et2(0)| CHE FRUTFTY bypass graft=S
T 24 THype Il endoleak®] CIE{HIM X|=

Interventional management of type Il endoleak after thoracic aortic

bypass graft for aortic dissection

AZS, TY7|

ro

xll O-]
Thoracic aorta, Type II endoleak, direct

puncture

|
3TAI/ A

N
o‘r

Marfan 5%+ A2 109 4 type A aortic
dissection®2 aortic valve replacement % A3jtj
FHol|A sy FHREH LE7HA bypass graft
replacementE AL 48 A FEF o5 A
%kz AZs5W7IA] bypass graft replacement— /~]
ok ol A wEketd & A 0§

TASHA A2, oA Qo] SEAE lﬂ%ﬁ}
=. W - Al §5+ CT angiography©ll A o
UG A9FolA otd FRAEY FHoR FFol
HAAN sy AR LA EF ol 2FAI7E A
AL 27} 15.1g/dLo Al
aortic perforations HA 2J4]
,AAES Al 7L e dess Alxst
= Hﬂi%—‘? bypass graftﬂ ok 7’40114 A

ZZ4fo]l off i, tiF

perforatlon% Hol7} oty % L
s 22504 9] type II endoleakE 2|45}
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A7} 2g/dL T

Type II endoleak around the descending

thoracic aorta bypass graft

v Fer
A9 39 T FA A= Ay %%E‘— o)

angiographyollAl tsWg AeIFolA sHl F5

Y FHO dFo] F7IHAAL, EF WH9 contrast
filling lesiong2] <=2+ H7F AA type II endoleak
9] progressione 2|48t (Fig. 1.

FERY 5 HA ] AA bypass graft surgeryS
vkery BRI 5 W bypass graft kinking©] 413

intra—arterial approachib type II endoleak

2 Qe AoE WE)
o, endoleak sac= A4 X%Z}o}OE] MALL A E5HY
. HA CTYAolA gt MAFZE Aot o, &

2+ (prone position)o|4 FA] % cone beam CT
(XperCT, Philips, Best, Netherlands) %= 3}l
22G Chiba needle (Cook, Bloomington, USA)Z &

B o5 9 bypass graftF¥H oz HAHL



endoleak saclZ FA L= F9
o

). T} dAREE AL sk
[e]

=

graft—,——r] endoleak saco| W32 213t th-2,
Q1% hairy wireE wzl 5Fr yellow sheath (Cook,
Bloomington, USA)E t)&& 1 sac7tA] A7}
P 2YAE FYtA Al sac angiogramol|A]
sac?] extent®} 57Fs® 2 thyrocervical trunkof
A 9] feedings &<QlstH S (Fig. 3). NBCA
(Histoacryl, B. Braun, Tuttlingen, Germany) 7ml
9} lipiodol 14mlE 1:2H] &2 &3 8902 215}
sac embolizationS A28} 1 7HHERS A|ASHA /q
AR 74 2= NBCA/Lipiodol &&oo 2 AA35H3-2

(Fig. 4). A= 29 & A3t F5F CT
angiographyoll Al th&s -} 543 FHofs 5=
endoleak sac-S NBCA/Lipiodol Z¢Ho g 9tHds
A qloem Fof 9l= contrast filling lesion

o w9 % AAR FERCT

o

by

a5 +4
angiography©llA4l aortic bypass graftFHOo=

endoleak+ $1S(Fig. 5).

v 0%
UubA o 2 FRYFH graft & endoleak?] WlE=
EHO5 graft 3 endoleak?] RIEHTE W 7o

2 HuE3 Qlek, SR s o)A W5 endoleak
9] type HlkZ+ type I ¥ type III endoleak”}
type II endoleak®.t} t &3}t

Type II endoleak+ Z2ZdHs 2t 22 epiaortic
vessel -2 S7FsHEZ5H retrograde flow”7}
PEo FHEY, FREAEHA FA type II
endoleaks Al 44 HE= H$7 Wb ESH
HgEo] glom A4 HArt
A a1 A7 sHA o) WA 7ol 7] Wi
of A&E 4t RE s+ gett 2y A 5
Ao g 3HE 7| ¢ §l& Afole ARE 2

=AefoF g,

collateral vesselo] &

g
@®
=
®
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=
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approach 52 percutaneous direct puncture
approach® AJ&3k 4= It} Intraarterial approach
+ back—bleeding®] JAY multiple feeder7} 2
e 7IeHeR ogE 4 o, ol A&
percutaneous direct puncture approach® &y}
o2 A8 4 ot sHA|F percutaneous direct
puncture approach+= FAgH HA 27} ghE E|ojof
7F&5h needles A6HA A6kl sace L sHA
AAsH= HolA 7] o] oElgo] Y& 4 Stk =
e} 4], cone beam CT 52| F478v] = 3t
A4 HAAE ARtk B QEASHA HAAZE &
Haha vs2 AggtstA HAlZ o ok, Binkert &
2 BHRgFH A7 type II endoleak Z|=of FA|
9} cone beam CTE $HA| ARESFACHY B 1sH 1) Q)
t}, & Zd|+= native aorta A3l A graftE 4+
Sh= a3 WY graft kinkingo| A1317] wj&o
intraarterial approachZ+= type II endoleak sac”t
A Aol E7Fs51eH, CT angiography 97/dollAl
of2] 7]9| feeder7} A= webA AR HAE
S8 Aol abAQl A7 W or AeEGla F
A9} cone beam CT G%= dhofl A% HAgFo 24 H
AAS 13l perigraft spaceZtA] QHASHA HL5ko]

WAL Y23t 2= 9)olr)

lo

Sl wazw @0

1. Cao P, De Rango P, Verzini F, Parlani G. Endoleak
after endovascular aortic repair: Classification,
diagnosis and management following endovascular
thoracic and abdominal aortic repair. J Cardiovasc
Surg 2010; 51:53-69.

2. Binkert CA, Alencar H, Singh J, Baum RA.
Translumbar type Il endoleak repair using
angiographic CT. J Vasc Interv Radiol 2006;
17:1349-1353.
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Fig. 1A-1D. Axial images of thoracoabdominal

CT angiography show contrast
filling lesions (arrows) within the
hematoma around the graft of the
aortic arch and descending thoracic
aorta.



Fig. 2. Under guidance of fluoroscopy and cone beam CT, a fine needle (arrow) was introduced into the space around the
thoracic aorta graft, expected to be the endoleak sac.

Fig. 3. Sac angiogram shows the extent of the type II endoleak sac.

Fig. 4. A spot radiograph obtained after injecting the mixture of NBCA and Lipiodol into the sac demonstrates compact
casting of NBCA/Lipiodol mixture within the type II endoleak sac.

Fig. 5A, 5B. Axial images of thoracoabdominal CT angiography one year after embolization show no evidence of endoleak
around the graft of the aortic arch and descending thoracic aorta.
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CASE 4

Ol F ML S0t type Il endoleak?] X|=&

Atreatment of type Il endoleak through inferior vena cava

% FAgo]
Abdominal aortic aneurysm, stent graft, type
II endoleak

w5l
T9M1/ A

type II endoleak®] X|2E 9o W 82 7
94 HHE olgsto] Am Wetony 24 %
CT AAIA type 1T endoleak®] A&7 02 Ty

[ox N
=1

v s
Infrarenal abdominal aortic aneurysm, Type II

endoleak

vt
XY AHIE A & 39A Al3get CTolA 4l
ot BRYsHoA S FAEsWA] dxdn
2HIEZR AR Eof 91%1ar o]A 9] endoleak A & E ¢l

& WA wlRI S0l SR Woll EEE o
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2FFMI HAE o] Hol:= type I endoleak©] A<
Ao yaEglon EReHR A7 HAA
ol S Kol 66mme| o A2 7L AU

sy

sheath (Cook, Bloomington, IN, USA)E 3}t
A A sl st e oA a7 e type 1T
endoleaks 5F puncture catheter ¥ needle 2 #
A3 daxdess AdEe. gaxdsdA aF
S A2 type I endoleak®] =] 20 (Fig
2), °]& N-butyl cyanoacrylate?} X84 ZIGAS
1302 33t &9 3mLE FYst] MAsS Al

st Al § Aldieh CT Aol 4o =Hold

BRYFUES Qxd AUER A2 v oo}
=2 O

T S SAES 11-30%0]thD). HeH7e
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Fig 1. CT after stent—graft insertion for infrarenal abdominal aortic aneurysm and several session of type II endoleak
treatment revealed persistent type II endoleak in the aneurysm sac (arrow). There is radiopaque material in the
aneurysm sac around the interior mesenteric artery orgin (arrowhead), due to prior treatment of type II endoleak via
intraarterial approach.

Fig 2. Angiograph after trans—caval puncture of aneurysm sac showed contrast material filling in the type II endoleak site,
communicating with lumbar arteries.

Fig 3. Immediate post—embolization CT showed compact deposit of iodized oil in the embolized type II endoleak site (arrow).
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CASE 5
A= MEOIEH NSRS R T2 (HFUS A
ETJEITEO]| [ FMQ O|§ 8+ QIX| T3 AR

Repositioning mal-deployed stent-graft which covered left subclavian artery
orifice by using occlusion balloon

v FHTo] shEF s ol 474 19mme 234 tEHF7t
stent—graft, occlusion balloon, left subclavian =™ (Fig 1A), 21 107} & =232 CTol|A of
artery, thoracic aortic aneurysm FHFO A7]= AF A7 Sem oo & - Ffet
FaL, FHFY gjREo] FHOR A9l AEE Ko

o | =229 Gk YT ¢ = 20l (Fig 1B)
68/F dHxgs 24 FRdsY 29solA THYs
W (brachiocephalic artery), &= -5 (left
% QAL common carotid artery) ¥ &= Il (left
tswute) Shajoa 22 2 2o 7] FHEYE  subclavian artery)o] AAHCE Bl oH(Fig 2A),
W] 4 25 HB3ske 7|AFoll A F 2em HH-2 sl
19 ARe nEYS ok Ju s} 3084 vy FiEuolA tiemF o] A (Fig 2A,B). ©]
3 Mol Rl 59 BZ07 20084 Ao W ol 5 MEsks oA diEHRUAe Ao B s
Agh A= dis e (Stanford type B)E Aok O] AA S SA7 F A”HIE-TOREE RS AE

d %

H

=

o
AL SR A HEHQD A 25 ko, Y 13
ARt di-s ) CTolA dl-sdizoll 2% 8mm2]
g

A4 R BEE gr)dos Fande W ASYE R S

g 3 U 2717 "R S7ste] ARED R = ZHEFH 5Fr sheaths AFeE F sizing
E P& wka ysk catheter® -5z £%Y%(arch aortography)& Al
Aoto] AR AHIE-TRZES ASE. 5

v X E 5 16Fr sheathE 43l Lunderquist
S wute)(Stanford type B) SHAtollA] ke S5 guidewire(Cook IN, USA)E A3 dsH7HA] ZAAl
s 71 & 34mm-167mm Valiant thoracic stent
graft(Medtronic, MN, USA) A|AHES o5 7H4]

v Sld2 A=, tA e 29aS ARkl 9jA1& &
CT 4274: FHZstsw 7|AE2RE 2em "ozl QIRF & ARETIHAZES HA|6193, A2 &5 A

Korean Society of Interventional Radiology




EgtzEY} 9ko 7 o]Esto] grafte] Eo| = 4

IZeEw Z)AEE U HHRA Aog HYPS o]o]
A gz olN 12 lEorEnle] zeol
ofstal A AE= 2ol H(Fig 3). o]l 46mm
Reliant balloon (Medtronic, MN, USA)& ABRIED
BhEo] Feinold WRAT T HE Pl BHE
HHESle] AHIEISIZE 29|79 BAHTE metallic
stent7} Qe FHE SHAHLRA A x2S
=Bk (Fig 4. o1F A% TSR] PR o
2 2YE s ie 98] ATE S-S 2418
A2 (Fig 5).

il

51 9 HEFY W=7t oAl
@). L &t e é‘?ﬂE:’—E}EEQ‘] AAE =
Aat7] §8l gooseneck snare, balloon, forcep,
basket 52 ThFet =771 A =5 9l2H, Johannes
Gorich 59 QoAM= 1 5 FA4S o83t 914 =
g Aol 7MY &4 kdsitt= oAaS 9 ggt vt
ATHE). SHATE FAS o]&sto] AR E A=
Aol ARA 7ot =95 71olHA]
Alwsfjof gk, Ukt T WA Al dieWgat 5f

YEmoR Pt B o FRsk BHOR A
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Fig 1. (A) CT angiography shows 8mm sized (AP
diameter) saccular aneurysm (arrow) in
proximal descending thoracic aorta
transformed from aortic dissection. (B)
After 46 months, follow—up CT scan
shows markedly enlarged aneurysm (over
5cm in AP diameter) with thrombus,

Fig 2. Thoracic aortograms show normal blood
flow in left subclavian artery (arrow in A)
and aortic arch aneurysm (arrowheads)
on LAO (A) and RAO (B) views.
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Fig 3. Stent—graft was mal-deployed and occluded left subclavian artery orifice. Thoracic aortography shows faint blood flow
in left subclavian artery (arrow).

Fig 4. Repositioning of the stent—graft by pulling down an occlusion balloon which lodged within the stent—graft.

Fig 5. After repositioning the graft, aortogram shows normal left subclavian artery blood flow (arrowhead) and the aneurysm
is not visible anymore.
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CASE 6

SFHTHRY B U Xz F 288 Type i

Endoleak 2] MX=

Glue Embolization for Type Il Endoleak from the Lumbar

Artery and IMA

v B HHo

endoleak, stent—graft, embolization

|
T4A|/ AR}

[e]
TS dAE o] 20099 9Y Stent—graft Al& A3y
ol o % AT SRR FHREOEY EF

v Uy

Type II Endoleak

w e

Aibeh @5EgolA SR FHE & U=
o 2GA| FEo] Holil 3la(Fig 1. H5 W=
oA 7IABE AE8Fs e ool 25 474
e Mol 2L UF(Fig 2a). 5 4¥1A 2557
= AlEste] AlFet daxged sURE W= =
FA FEo] Holi ¢&(Fig 2b). Glue2t lipiodol &
Fele olgsto] 5 4viAl 8FFule SIS
(Fig 20). Al 671d & Aldet Zrke} ThsEgellA
ST o] ' YF2Y 2GA| o] Kol

7Y, dsd, NMeE, HE2, Uiy
MEtistuH e Feolstat

We(Fig 3). Fgitetey dHzgadr =

i
of ThgAre] e Bstel spgLIaHE o] 2H
1

of
o
=
>
o o}ﬂ
=
Ju
o of
=
fru
1o
N
of
>
—r

A
aortography & Al¥3l4S ), delayed phase®lAl
lumbar artery’} 29 %™, aneurismal sac W=
contrast filling 291, endoleak | g3t 274, &}
S THEEH] 4YdE sheathE 3 Omni
catheterE AUA7]11L, 25 WASFHS AEske]
ou AxZaFEd(liolumbar artery) & A48

H= 4HA 235X endoleakS &+
= 4HA 2535l microcatheters HA|AIZ] o
glue®} lipiodol 1:4 mixtureE o]-8sto] AA&S Al

BahshL.

ro,
o
bacs
oo
. -
RO

Al 670 & AT flsiA AlReh HAakst o
SEHY g 29 AolM U (aneurismal
sac) W2 EF7F 29, endoleak ©] Ao,
A sl o= =S, 259 skl S5t E
FHS HARE 3 TFr sheathE 43t2. Cobra

Korean Society of Interventional Radiology




70

catheter& 0]9-’5
of A3k &

(marginal artery
s (IMA)O] &
SEDERE

05]”4, o] ZHE type II endoleak
. ©]% TFr renal guiding catheter,
4Fr davis catheter, microcatheterg ©]-8-stof a3
s 72l AEstal, glue 9 lipiodol 1:2

ol-gsto] MA& AlPsiile. MAs F
cobra cathetero]-&s}o] A3yt A7 baEm iz
<o) 4] endoleak A4 H91S-S glelata

b2,

mixtures

==

<

2=

d

> i)
ofN
U

>

ofr

% 0%

Endoleak 575 stent—graft= x| =gt
stent—graft 2] 5™ Fd(aneurismal sac) LH
of @fF7F ALK ® ol Q= A& Tk, stent—
graft A& 3 °F 10% (8-44%)°|~ T2ect A4
O 2 HHfje]7| %= sht YFoAl= endoleak®] Al &
oF AAAQ] TE R o]ojR] 7]k g}, el Al wf
2} oh33h o] ER3itt,

Type I : stent—graft ¢ ¢5Ia)th L1517}

e 2 Ao yHm ebds] |
ZFe| 2] oFo} MhAgsl= ¢
Type II : S5 (collateral vessel)oll JsA] &t
Aot A92 s tEH(IMA) B
Q3Z W (umbar artery) 59 tis®o

SABRE Folo] AR/ AYste] By

o
Type 111 : stent—grafts FASH= F5o] AALE
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9] = graft 7} Mol ALt shedulo]
sk A4S

Type IV : Al& 3 30Y o|yo] stent—grafte

fabric pore® F3l] &7} dlsHg

Type V : endoleak—J AL & 4 gloy, s
T 2717 AR = S

?T‘féloﬂ 9J3} type II endoleak?] ¢ 2| &3}A]
34 b 1/3-1/29] Bt Al A Ao
F7F Eoh whebs opF] A7 9] AgFo] FYE o
AA &t Type 11 endoleak®] A& 32|48
H(translumbar approach)©.2 FYoJu} G129l
AR

MABYS o] g1l ART 4 Yr

A

5.
fd

1

_4

Mo

S waze B
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Fig 1. CT scan shows the posterior location of the type II endoleak (arrow) within the aneurysm sac, presumably fed by a
lumbar artery.

Fig 2a. The left 4th lumbar artery is seen on left iliolumbar angiography.
Fig 2b, After advancement of microcatheter (arrow) into the aneurismal sac, contrast media is filled within the aneurismal sac,
Fig 2c. The lumbar artery was embolized with a mixture of glue and lipiodol.

Fig 3. CT scan obtained 6 months after the procedure, shows type II endoleak at the anterior aspect of the aneurysm sac,
from the IMA.

Fig 4a, The IMA is visualized on SMA angiogram by contrast filling via the marginal artery of Drummond (arrowheads).
Fig 4b. On delayed phase image of SMA angiogram, the type II endoleak from IMA is delineated.

Fig 4c. IMA angiogram reveals the size and structure of the type II endoleak.
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CASE 7

HHY T F Y IHSTHRA YT
*"" : Viabahn& O| &2 LB MUE K&

Endovascular treatment of post-operative pseudoaneurysm at gastroduodenal
arterial stump using Viabahn stent-graft

HEGE, T, dEd, AT

et HAE Fetolstnt
w AT A 7t sl w9 AE 18kl =, S5Fr
Pseudoaneurysm, Stent—graft angiographic catheter (Yashiro type, Cook)= A| 8§
St Celiac axis angiogram©||4] Celiac axis”]A]+-2]
v 3 stenosis”} X0 Gastroduodenal artery stump®]
T2A / AL A 2FAY ol El&(Fig. 3). SHEH oA g
922 7=wlo)| A& Viabahn stent— graft (Tmm-~—
v YA A 5cm, Gore, USA)E 42372 AE3t9S. Stent—

MRCPA S5Hsto] Wislel PPPDE Aefsiel  sraft AAT 35 9% 15 5ol 1 FARE

RIS

L. 4% % 8YA hematemesis®t 37 £%7] ¢t 7 FYUE o 7] Wzl 95 THeHE 7|1 R
o] 80 mmHg7H] ZF4st3S A A7 2 8F9a. Microcatheter (Renegade,

Boston Scientific, USA)& 9% 7HeH o= ZIAIX]
v XIdy % 4701¢] microcoil (Tornado, Nester; Cook,

Post—operative pseudoaneurysm at gastro  Bloomington, USA)Z 7|AIRE MASHE, o] %
duodenal artery stump angiographic catheterg Q8% 7HsMOoZ ZQIA|
7|3l Exchange guidewire (18 control wire, Boston

v FlA Scientific, USA)Z HA|5}9S. Viabahn stent—
$27] o] 80mmHg= =4 = o] A3t AAks;  graft (Tmm—5cm, Gore, USA)E Gastroduodenal

b

=29 ol A pancreatico—jejunostomyFH O E  artery stumpE ¥ ¢ YeE FHEWL 5 e
fluid collection®] 912™ Gastroduodenal artery Mol 24 At o]F Al ¥z F=olA
stumpol Al 2GAQ] FZo] BAE S (Fig. 1, Fig.  Gastroduodenal artery stump?] 7Hd & Fe HoJ

2). Celiac axis 7| A 5o] @&ko] glglom Z7tzmol A ghgtom 2GR Y &5k Holx] 3=(Fig. 4).
A17& 6mm, 7] A74E bmmE S .

v 1E
% AJ&E O 12 Pancreaticoduodenectomy ¢ &3-S ©8 1H4

’

| —]
O = gl me Hdxlslo] Aldst 27 Emz Lo  anastomotic leak, delayed gastric emptying, $17%

Korean Society of Interventional Radiology 73




retractor, clamp®l 2|3t &A4Fo|u kol 71| Al
Y A7|aZE2 QI8 thermal injury2 HAYsH=
A ARl dk &4o] ek EZF pacreatico—jejunal

anastomosisol A B HAle] 5L ZAHS)

1w
EZES Ao B ohjel B AL Ao
2 YA A

ligation®|4} excision$- 3 A 7so

fAOR Q3] YR o

o =

Pancreaticoduodenectomy ol 7Fg®e] H7H-&
2 Fy 53ko) Zhaa Qg 7F AT}
A7} E7] wiigol FLoll= el €
22 9) stent—grafts AMSSHs 287 Solun
t}. Z Viabahn stent—graft7} Ul AR&g

0 @y o e

WAl Eof, FHol A8t Jostent (Abbott,
Germany)ell vl A 7@l e 4= qlo] 7+

579 Aol gl AHgE 202 Az

M osaev B
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Embolization Techniques. JVIR, Elsevier Inc. 22:
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gement of a ruptured hepatic artery pseudoan
eurysm with a stent—graft. Emerg Radiol. 16: 247—
249,
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Abdominal CT shows extravasation
of contrast media (arrow) from the
pseudoaneurysm of the
gastroduodenal artery stump

Sagittal reformation image shows
a pseudoaneurysm (arrow) of
gastroduodenal artery stump with
surrounding fluid collection.

Common hepatic artery angiogram
shows extravasation of contrast
media (arrow) at the stump of
Gastroduodenal artery. It also
shows stenosis at the origin site of
celiac axis.

After placement of Stent—graft,
angiogram shows that hepatic
arterial flow is patent and
pseudoaneurysm is excluded
(arrow).
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CASE 8

AYESTY W&o CHEt

0| § ot HILYX|Z

AHIE (stent—graft) 2

Endovascular Stent-Graft Treatment for a rupture

of the right external iliac artery

xll O-]
Iliac artery disease, rupture

Endovascular Stent—Graft Treatment

angioplasty) ¥ 47350l o3t HH & sHeE =
e 5WF(right femoral artery aneurysm
with atherosclerotic occlusion)o] thal thE-2& %

8% W 5o 2 QUYL

&-&(femoropopliteal bypass
and intraoperative angioplasty) -2 ¥We 9 3Y
AEE = gEE(Right thigh)oll 72 A3t 2
A3} dhEte] Kol oAl sk yel oA &t
(blood pressure) 144/82, WH¥H(pulse rate) 98/min%
A7 T4 Qo Ay W 24 S, sHA AsrE
TS5 (CT) B2 Y =04 Right EIA rupture with

retroperitoneal hematoma 47 2R,

ro
o

% T

Rupture of the pseudoaneurysm at the
external iliac artery

Aneurysm and dissection of artery of lower

extremity

r(F 2012 CHRRQIE N YO|Se|X| H19%

235 M (external
ZGA| o] Holal glom
(Fig. 1) 7L FH O &2 FF(hematoma)©] FJ=o] .

% A|2HHH O 2

40

= 259 (common iliac artery)S 9
(retrograde) Z1A}5}] 8Fr sheath@ W A|skal B
F2& 5Fr angiographic catheter (Berenstein,
Terumo, Japan)¥} 0.035" guidewire (Radiofocus,
Terumo)& 3l 5 AZsW(liac artery) ¥
F= Fol =5 9% :’el
4 (rupture)?] Al e

extravasations &¢I (Fig. 1)

e (external iliac artery) I}
© = contrast
= aE

= F9E Au
9Fr sheath®} Lunderquist guide wireEs ARE-3}o|
8mm-8cm AHIE (covered stent, Taewoong,
Korea)& A A8+
dilatatione F7H] 2 AJ3sHGl on Al 5 A|3Ygt
dazrgsoA 294 w2 WEEHA U5 (Fig.
2). 25 THEEH HAF F9l= Angioseals ©]&
sto] A ¥etdle. FrHoR o FAE EF

< E3)| contrast extravasation

8mm-—-4cm balloon

(hematoma)oll a4 73 o] FHj Y& (percutaneous
drainage)< Al ¥8F=.



vy _';,&_-_l'

s S Ay Aske] NR2A HIRA R} F
ZsteA, BuesETt 3 ALEE hybrid A%
oA F7eka glom FUEAS BAY FUR

AL Vive 5o W=

Okada 5
o gt
Endovascular tubular stent—graft placemento4|
HedEH R ARt 27 FaE s
QA1 AgE e

;(]_ ] /\i 1:”-}\]-] ‘o‘]—

isolated iliac artery aneurysmoﬂ

Serious complication®] AL
2 3}A] ¢+ type II endoleak©] 3+ 3

o2 HIESOH conservative management 7}

.
?J

1:1

—_

but
=3

tock claudication, colorectal ischemia”}

At

W osaee W

. Okada, Tamagychi, Kitagawa et al. Endovascular
tubular stent—graft placement for isolated iliac artery
aneurysms, CardioVascular and Interventional
Radiology, 2012; 35: 59-64.

. Ichiro Sakamoto, MD, Eijun Sueyoshi, MD, Shiro

Hazama, MD et al. Endovascular Treatment of lliac

Artery Aneurysms: Radiographics 2005; 25:S213—
S227

. Vive J, Bolia A. Aneurysm formation at the site of

percutaneous transluminal angioplasty: a report of

two cases and review of the literature. Clin Radiot
1993; 45:125-127.

Razavi,
endoluminal placement of stent—grafts for the
treatment of isolated iliac artery aneurysms,

Dake, Semba et al. Percutaneous

Radiology, 1995;197:801-804

. Male
Treatment of an lliac Artery Pseudoaneurysm
Associated with a Stent-Graft. Journal of Vascular
and Interventional Radiology, 1997; Nov-Dec:1079-
1080.

ux G, Otal P, Soussean H et al. Percutaneous

Fig. 1. An initial CT angiogram (A) show a pseudoaneurysm formation at right external iliac
artery. An axial CT scan (B) shows hematoma formation around the rupture site with
contrast media extravasation.
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Fig. 2. Right iliac angiograms before (A) and after (B) stent graft placement show a ruptured pseudoaneurysm of the right
external iliac artery which was well excluded after stent graft placement.

Fig. 3. Follow up CT angiogram obtained ten weeks following stent graft shows no pseudoaneurysm around the previously
ruptured site.
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CASE 9

SETET ALOIXIBENS H Y +20| U= XA
ALOXIBTH LR S20|| TPt L= AHES O|g Pt AR

Covered stent insertion for gastroduodenal artery stump bleeding due to pancreatic juice leakage
after pylorus preserving pancreaticoduodenectomy

w AT o o] H& CTe} vt ez s glon 3
Pylorus preserving pancreaticoduodenectomy, 3y A7) AW AL s &

gastroduodenal artery stump bleeding, covered £E o] HAEon PEek YA
A

|
4
stent o] CTH2 2 940147 B9 B F¥o) el

|
T5A1/ A W AEYE R A=
= FOESHS ARS8 5Fr sheath (Terumo,
v YA A Tokyo, Japan)E 43t ¥ 5Fr RHR =#HCook,
AR FEHto R FRERA FA4olNAHA%  Bloomington, IN, USA)& o83tof sWxFE2 Al
A 5 AE CTAIA g =& o] glo} 3 shals, ARRee® 2GR Sof a2
Folglon £ 1YA SAWNS B3 ML pa7 HA Goton], Brbeuat e 294 ol
12.9mg/dLell A 10.5mg/dLE 3}738H= A70] 919l & ARHTF B BfoR BAEgon, hede
T OlFE FEASE R fAHY R & AET A0 At Ales Hols a5 a4de) i
Ado] glof gl4lol ARl xR FW ojste]  AE o] ol e ARFelA Zdo] E A
FHxIE 2FH o= AAE R Fig 2a.)
Aol ARl BRE Adstr] 9
v AT 8y AHE AU AYSon], FEIAE 95

2} =) AEH 2 Bloomington, IN, USA)E Al 28mm Zo]¢]
FAEAY PTFE 93 AEIE(Jo—stent, Abbott

v YA Vascular, Abbott Park, IL, USA)E 5mm x 4cm =L
g=7r 21 oroA 7|8 SAEIHATB Advance, Cook, Bloomington,
o7 72 23 IN, USA)9| A2lste] FksHol ARy S5t 7)

274 A AR (Fig 2b.).
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Al & AR sz gaolA oA %t
FHE 2YER] gon 7tewe HEtsdER=
A=l o 5 be W AR AAH R 2=
Fdol e (Fig 2¢). A& F 5ol F28 giglen g
Az ol o R ov] Y 77 oo, &
7101 28 a7, AL 23] A5} glo] A& T 16Y
7 = L8l
v 1%

7S

3 v obx] FEA 424 o]
A7k 238 % spoleh). o] ol A4S A
HER waselon] H FA4 A

of wge BuZo] gl 49 AYA s o9
B A

iy ol o

i

lo

DO

S

ch

S
&,

SRz GRS Aok 915 5=Y AHE AR
So] MR Fuh B ) AL 244 9
(©)

VY Fule FYS olgste] 2

o) Mol e g, s
AR 2717 Mot 22U A8e7] BET 7]t A
9

RCEERERE

AEdo AF el AR =7 Ak ey

SaAolE 2 @R 447} olel 4Fo R B
e Bl EEHel S ole] Uy (Y BRS
S 4 ol =Y AUE A4S AR 2
stofch, sug AUE 49 F B 271 A 4
2 H5wY] BRE 5=y AdEd ofsto] HjAIHY
o1} gapH o ool 7Pl olAfelt 37142
28 a7do] glglow] o A& B8 Bash oo}
3ol A2 Azhelt ol

1.Ho CK, Kleeff J, Friess H, Buchler MW,
Complications of pancreatic surgery. HPB (Oxford)
2005;7:99-108.

2. Miura F, Asano T, Amano H, et al. Management of
postoperative arterial hemorrhage after pancreato—
biliary surgery according to the site of bleeding:
re—laparotomy or interventional radiology. J
Hepatobiliary Pancreat Surg 2009;16:56-63.

3. Fujii Y, Shimada H, Endo |, et al. Management of
massive arterial hemorrhage after pancreatobiliary
surgery: does embolotherapy contribute to
successful outcome? J Gastrointest Surg
2007:11:432-438.
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Fig 1. Coronal reconstructed CT image revealed focal outpouching at the gastroduodenal artery stump (arrowhead), with
localized fluid collection with air bubbles in adjacent area, which is suspected to be leaked pancreatic juice (arrows)

Fig 2. Celiac angiography revealed focal outpouching in gastrodudenal artery stump, without definite contrast extravasation.
Common and proper hepatic arteries showed spasm (a). Balloon expandable covered stent was inserted from common
hepatic artery to right hepatic artery to exclude blood flow to the gastroduodenal artery stump (b). After covered stent
deployment, flow to the gastroduodenal artery stump was excluded, and left hepatic artery was occluded (c).
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CASE 10

ST i FUE O|XIMBAITHF2
stent—graftE 0| 8%t X|&

Treatment using stent-graft for pancreaticoduodenal artery aneurysm
associated with celiac artery stenosis

X238, ZMH, ZF, FBE, 0I5, MEjN, Xiel5, YeE

o 5 UBEYS A7
aneurysm, pancreaticoduodenal artery, celiac AT 2Pzl A AW 7] AR
artery stenosis, stent—graft oA 7| Y= QoA AR W Fo] w2t Wl
(Fig. 2A), @olAMAATH S U7 Wl
w 5 catheterE A Qe & 281 of THF9] A9 &
M/46 A7} YA HAE M (gastroduodenal artery) 2.2 172
wof upgl EAFEm ] EAQ1 et 2| szt
w grA A 2Q=SIHFig. 2B). o|Hg SHee> Fo|AA
AR NN S-8] HHE oFMIAFUFE = AREUT S FoAE EE) dlew Fol AU
2R 464 FARRAE WS gkE 19 AR 28y WY FXtele 1.5em 2719 SHFIF AU 2
oFE H&5t= A olof Agdelu B 54 71 7 BAEH Al oxAHAAs T of| ofs =2 7o
B B2 Qs @2 CTollA & 719 oA =9 ER7E fAIH e e Aetsto] 22 FWfe= Al
W (pancreaticoduodenal arterial arcade)®] &%  7HS Fil ISk 3t YRlo] 2 & sUHFHS
o 5745 M (celiac artery)®] @2to] =S, A 75l7| &= A gsti),
v gy w ASPE R =
57 E O] H A o] FHEE o A AAE T L 2% &5 (femoral artery)ol 9Fr sheath,
%= 5ol 5Fr sheathS AMslal A& 213
w CT ¥ ¥8x% CT2A Sk floll Argrt et s Algste] s

oks oIt & mpo| A2 B E Yol A A

W (superior & FWFY A EAZA AUAF S, Interlock

mesenteric artery) 2 oY E W Fo] =3 coil (Boston Scientific, MA, USA) 6mmx20cm 171
AAH (Fig 1B). B4 7A8= E4% 44 ¢F Smmx15cm 27, 6mmxl14cm Nester coil
(segmental occlusion)& E ¥ (Fig, 1C). (Cook, Bloomington, IN, USA) 57, 3mmx2cm
Tornado coil (Cook, Bloomington, IN, USA) 272
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49 BAEES MAeE(Fig 3). Heo® 9Fr

E

sheathES 3 Amplatz super stiff guidewire
(Boston Scientific, MA, USA)E AR5 9
ileocecal branch7t# ZJA7]3L 9mmx5cm
Viabahn stent—graft (Gore, AZ, USA) A|AEHS 9
A s o] 2R E APAZS, QI sheath
£ &3l 5Fr catheterE skl A5 7]
Aol oL ERYPe-S At stent—graft Al&
go] 25 eldt & deploysti2(Fig 4). )% A
et ER W 2P} AT 2 sl A
+ A8 AE gl on 27k} 2] ehsm o)
3 o

&AL S BHlsk R (Fig 5.

3
FUFRE 7h= BR7F Qlol, stent7t 2 -?rz]ﬂjl e
= AUk Fig. 6). Folr A EHT o] T
o A7) wgh glglom, oA Tt A2
Q5] ERe gkl

% 0%

ozt goll= MAAE WA EA|5H= APlolR}
APARE S 9 Fo| AR E I}, QAR s o
A BA8k= Sofef o] A A AR W (anterior superior
pancreaticodudodenal artery) ¥ ot o] zHAR}
5 (posterior inferior pancreaticodudodenal
artery)©| 23}, o] FHMES A= Th 57 9
I} QA WS Adshe oA AN E I E2 ©]
Eo, 57 FHolut ARt o] JREHA o4
o] TS uf Z-2 574 Aghol| ofsf oA A
ol FHF7F FAAEH, oA EHF= W &

E= H2feh Ak %7} 63%= oA AE
o] Fa Yooz AR Qth(2,3). o]
Sutton and Lawton< 2} B wad 27z

Shalslr] $130 ol el Fu u=glae] W5t

20230 tusti, of IYolA YakE o

[¢]
Aol PYolo] FUFES FHT Aoleh /W

2 AN, B ANE 5 oA AE

71 Hsltelnts Bhe 2 RE6.00] o8 of 7}

Be MEYS AT gk ¥ Bxjel BuR Ed
_}

Sl wazw [0
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Fig 1.

Fig 2.

Fig 3.
Fig 4.
Fig 5.

Fig 6.

(A) Contrast enhanced CT scan shows a large (3.2cm) aneurysm (arrow) above the head of pancreas. (B) Volume
rendering image reveals the aneurysm (white arrowhead) is originate from proximal superior mesenteric artery (the
connection is annotated with arrow), and the distal branch (black arrowheads) from aneurysm runs to gastroduodenal
artery. (C) Celiac trunk shows short segmental occlusion (arrowheads).

(A) SMA angiogram reveals the aneurysm (arrowheads) arising from the anterior pancreaticoduodenal arcade. Note
another small aneurysm (arrow). (B) Angiogram performed after selective catheterization of the aneurysm sac
visualizes common hepatic (arrow) and splenic artery (curved arrow) via pancreaticoduodenal arcade (arrowheads).

Distal branch from the aneurysm was embolized using ten coils.
Stent—graft was deployed from os of SMA to cover the origin of anterior pancreaticoduodenal arcade.

On the SMA angiogram (A) and abdominal aortogram (B), the aneurysm is excluded completely, preserving the flow of
superior mesenteric, hepatic and splenic artery.

The aneurysm sac (arrowheads) was not enhanced on the follow—up CT scan which was performed two days after the
procedure,
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CASE 11
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Stent-graft insertion for iliac vein aneurysm that mimics

gastrointestinal stromal tumor

 FAPo]
Iliac vein aneurysm, stent—graft, gastrointe

stinal stromal tumor

v >
40A /AL

al
of 237199 9T HEFY¥(gastrointestinal

stromal tumor) &5 Aot Ak B747 +o

NWEFig. . B4 RN Sslel 24 F
S A

o
%957 CTolA = ZRtol 66mm x 56mm 271
O] FH|7t Holm, ol= AA7|ofA] Hn} H]=gt 4
T2 2957 A=E BY(Fig. 2a). 314 AW 29&
& F5 AT A 7|Aske Atket Sy

A 2 (saccular aneurysm) T2 (Fig, 2b).

2012 CigrRIE Y O|Ste|X| H19%

=0 F= shol HAFste] TF
long sheath (Terumo, Tokyo, Japan)E 4H¢ =
5Fr angled tip catheter (Cook, Bloomington,
IN, USA)& %5 st AW =9Fss Alddstala 2
5 A=A Foyng FURrt BEEAS
(Fig. 3a). 12Fr long sheath (Terumo, Tokyo,
Japan)E A% ¥ sheath Y2 271¢] Jd=xd ¥ AH
E(Excluder, 16mm=-14.5mm x 100mm, 16mm-—
14.5mm x 70mm, W. L. Gore & Associates,
Flagstaff, AZ, USAE & T4 d9F7F
Bl 2= THEAY7IA] AQlstal(Fig. 3a), 14 x
40mm balloon catheter (Foxcross, Abbott
Vascular, Abbott Park, 1L, USA)E ©o]-835}o] o1z

HY 2UES FWHe] PAAA FAL. A2
AHESAE N ABNIE T 25 AFF AUl

34mme} 28mm x 25mmE 24 A& (Fig. 4). A&
[e]

A B B9 okeF e B0 So] F
W U AR 34 54 glol 99 21 B 59



W _T]_:tl-

=

AuRs S8 d3 QRO A o3 HRolA 1t
ehd 4 glom] ABAUE Pyshe o SEon
el gtk AR WA e Fatsh deld
914 gtk B SlAF ol o|xpH o WAt o)y
§lo] eI 292 gt @lapglo] Lk 4o
£ AR Aslolu 4 Sl st Fa4 95
3ol ofa) Aule] wlo] okshA WAG 4 Qlrka U
A qlovt o4 Faig el WA A e, o
A FARE W) 2719} So] whet ek Sl
UEREA] 982 4 glom] 3 479 oht, Auls
shel, @A, HAA o2 chapshl ek 4 9)
ohe). A Aol = Bxjof ol Az Fopolut
94 502 00lElE A9 uuEl] 9Irky)

oo

O
2
fe e

3ol A77F BRI}, e S0 e
735, AR Aol mek A o] 2550 Feprick
(@), T AufFe a0 ojghast AgEe] %7 1

2ol 340 Q= A9 £ Qo] 24 VAL 5 3t

(5, 6). B3 FUFLE =717} Hokw ol FyFol vt
eh 7Rl %7 Wl A91E BRI A
g 5T wefdith 9] 4% FUFE (YA v

FET= FEL ¥4l g7l HEgl #3540l

il

H,

AN 7]

Hehe A =alof S A QUTHT, ).
Huzol A7 o] dait BAIE F2
&

&2 53 AURE AAAY, BuaLs,

[*]

Og To2 AREo] o, dy ArHe o8t
Age 2T SEUR Hises AEorho, 10). 2l

~HIEARE 58 BEOR B2 BitHoR o|gd

1
sho] MRS ARsHe Wileln, FuA 2
AHIES o gdte] AuFo BRE WA

ol

sl o Qolgloly
gxtolt, ogE Aol 7|AlshE JUiF gl &
A2 ~HES T AUFE ARSI, Al F
1347 PS5 olo] AFe] A7) 4ag Kol w
e AaE B £ Sl ASAURE
i J2He B9 23 SE Aow Awe

W uazw WD
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Fig. 1. Diagnostic laparoscopy revealed a
pulsating extraperitoneal mass which
presumed to have vascular origin.

Fig. 2. Contrast enhanced CT revealed
66mm x 56mm sized mass lesion in
left pelvic cavity (a, arrow). It
showed similar enhancement with
veins in delayed phase. On
venography, there was a huge
saccular aneurysm originating from
the left external iliac vein (b, arrow)

Before stent—graft placement,
venography revealed a huge saccular
aneurysm originating from the left
external iliac vein (a, arrow), and
two pieces of stent—grafts (b,
arrows; Excluder, 16mm-14.5mm x
100mm, 16mm-14.5mm x 70mm, W,
L. Gore & Associates, Flagstaff, AZ,
USA) were inserted from distal part
of the left common iliac vein to the
common femoral vein. After stent—
graft placement, venography
confirmed complete aneurysm
exclusion without endoleak (b).
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Fig. 4. Follow up CT after 2 months (a, arrow) revealed thrombosed iliac vein aneurysm, size of 73mm x 68mm. The
aneurysm showed progressive shrinkage with size of 35mm x 34mm on 8 months (b, arrow), and 28mm x 25mm on 13
months (c, arrow).
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CASE 12

T 2% B UXI0| MHEOIFH I|A|IS S
HX|F 20| LY WM =O| X|F

Treatment of subclavian artery thrombosis with distal embolism in

patient with type Il diabetes

v T
Subclavian artery, thromboembolism,

thrombectomy

|
4841/ A=k

w g
%

N

497 A2% Y A & Yoz AuA] ¢
A A i 19 ARE Az A Ay, 44

A3, B5E FAR UL,

£

:

% T

Thrombosis in origin of the left subclavian
artery with distal embolism in left radial and
ulnar arteries.

.2 O&ILI-LJ:]

o1

A 3Y T Al AR CT &4 A left
subclavian artery® 7]AFo] ¢F 3cm Zo|9
thrombus”} Holw o] EHLE aortic arch® °F
0.5cm o4 Flojuhé} Q= FHIE 2lS(Fig. 1). 1
2|3l left radial artery®l left ulnar arteryol%®
thromboemboli7}F3l2 (Fig. 2).

2012 CigrRIE Y O|Ste|X| H19%

w ASPE R =

21G micropuncture needles AMESFY] 253} 4
L3}of| left brachial arteryE antegrade=}st32
 o]% (0,018 hairwire®2} 0.035" guidewire
(Terumo, Tokyo, Japan)& AR&ste] CTolA Els
occlusion segment®l left radial artery$t left
ulnar artery® guide wireZ ¢J2|A1Z. 5Fr sheath
(Terumo, Tokyo, Japan)E AHEgH HE P04
thromboembolism 2H1% SAS A FA-8ele
(thrombolysis)= 98 BHAH(12A17) urokinase
1,000,000unit®} heparin 1000 unitE mixdlF¢
RS dad dHzxd=dA
thromboembolism-2 urokinase®ll ¥Hg-o] Q1loLt
urokinase o] ¢ & FAHAF Wj7H4] tingling
sensation®] A% o] ThA] urokinase 800,000 unit

S 8AE S FUABIE. T & oA AR 2

% 4

Aol A thromboembolism©| left ulnard radial
artery®] gol 2o} direct aspirationthrombectomy
= AE519S. 5Fr kumpecatheter(Angiodynamic,
NY, USA)¢} 0.035" guidewire(Terumo, Tokyo,
Japan)& AR50 left ulnar artery € left radial
arteryS ZHzF Ael5lo] 20ce syringe® S43to] Al
Y1, Ald F LASE arterial spasme] tished
nitroglycerin 500microgram= A}-&3}%°oH

thrombectomy 3 $Ha}o] 9% £9] 2wy} 9=3



H] 53] 24 =912 tingling sensation®] o] &
A= %S, direct aspirated thrombectomy % &%

st

AA CT 2747 Al Aol Holx] &d left ulnar
artery”} dominant 3} Xo|H left radial artery
T HEEHISE & 5 S (Fig. 3. 18 &5 A
A 8] GHMHFo] dllo] | 2= HTsteolA B
old 3em =719 @A 1 A27]7F oF 0.5em ©|st=
Z0]5(Fig. 4). @4 &A= anticoagulation

treatmentS APl Q1S

3
B Aom A glom Ao of 4-5u) H=
2 9 Byt Qo dANlETE W@ Ao 7o

< A o] ofgen B F¥= carpal
tunnel syndrome2.2 27| Zdtslo] 2]=7e} AHZ] CT
ol =olxl folch.

M50 2 Jeft subclavian artery?] 7]AJ%o] &
gk thrombusE A4 A®8sP7|olle 745 4 kA &
Tozol ARMAL F o] AA femoral
approachdlA| 943l left brachial arteryS &3t left
ulnar®} radial arteries®] X 25 A&tk

25 HEskeu o] @A 25 A dd 9] A

=

3 g3 7

LIS

3t dH-E3<F urokinase?] HAlEslo| 2

e

o= 4zier}

ho

Vascular access route AFA| o] = A3} =

complications &°]3L direct thrombectomysh= &
oto] FyEARS A AR 17] Q8 5Fr sheath @F 5Fr
catheter?r AE-3¥9 2™, thrombectomy &
Angioseal (St. Jude Medical, St. Paul Minn)& AR
slo] YT ARE closing 3HtH= Bk Qi
Thrombolysis®} aspirated thrombectomy+= 44|
o 'HAEg 54 @AMAS M=ol =A%l AR} b

ol T2 Amiyold
W saev

. Martinet O, Lauber AF, Marx A, Frauchiger B,
Landmann J.Clinical aspects and diagnosis of
arterial embolism of the upper extremity.
HelvChirActa 1994,60:875-877.

2. 0[R2, HOI=, O[EiSS. &Rl U 4 SXMTEJ

Korean SurgSoc 2010;79:491-496.

3. Lupattelli T, Clerissi J, Clerici G, et al. The efficacy
and safety of closure of brachial access using the
AngioSealclosure device: experience with 161
interventions in diabetic patients with critical limb
ischemia, J Vasc Surg. 2008;47:782-788.

4. Higashimori A, Kawarada O, Yokoi Y. Aspiration
thrombectomy for acute foot and hand ischemia.
Catheter Cardiovascinterv. 201115;78:953-957.

5. Kim SK, Kwak HS, Chung GH, Han YM.Acute upper
limb ischemia due to cardiac origin

—_

thromboembolism: the usefulness of percutaneous
aspiration thromboembolectomy via a transbrachial
approach. Korean J Radiol. 2011;12:595-601.

axial(A, arrow) and sagittal scan (B).
Fig. 2.0n MIP image, the left ulnar artery is not opacified.

Fig. 1A and B. CT scan revealed 3cm sized partial thrombusprotruding into
the aortic arch in origin of the left subclavian artery on
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Fig. 3A and B. Recanalization of the left ulnar artery is
evident on postproceduralfollow up CT (A).
The thrombus in the left subclavian artery
markedly decreased (B, arrow).
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CASE 13
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Aspiration thrombectomy for thromboemolic occlusion of the subclavian artery

xll O-I

subclavian artery, thromboembolism,
protection device
|

4941/ A}
oA

el 3 e T o) QA maiat 5,
Wl & A8et x93 o) A Moderate mitral

stenosis with left atrial enlargement 21,

= FUYESWS 53 6Fr sheath (Terumo,
Tokyo, Japan)& AA| & 5Fr head hunter catheter
(Cook, Bloomington, IN, USA)Z #= &3l

0153

UEomrE Anolsta}
£94S YRS, Bred AN B2 M2}
5] 295N Teme] AH FHARZ ofat Fut
o] SRRlEola o2 QI3 A HTIHEUL By
WA £7E BAS FHNRFE 52 F2E 29
NRE Agelo] FuAcoR AT IS (Fig 2)
o AelelA] 7144 FHAALoIY BAEHEL A

H

11 6Fr guiding catheter (Envoy, Cordis, FL, USA)
£ A5 dEsked 71Xl $1AIA1Z1 £ 0.014inch
205cm microwire (Transend EX soft tip, Boston
scientific, FL, USA)E &5 FZ59ol AR5t
WireE weh ¥ =27]7F 5mm¢l 97 MRS 7]
T+(SpiderFX™ Embolic Protection Device, ev3,
MN, USA)E V2 segmente] A2|5t9S(Fig. 3). ©]
& 223 % 319 micropuncture set (Enpath
Medical, MN, USA)E AR&ste] 25 AekaS
3] TFr sheath (Terumo, Tokyo, Japan)E AA|
% TFr guiding catheter (Guider soft tip, Boston
scientific, MA, USA)E AHgsto] 4= 2t @A&Us

= AMAse. e Eds SUAAT & AlRe
=5 44153%5““ 2 d2 @A FEFYIA

P A ISR A5
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SRk *_‘Zﬂiiﬂ% partial enclosure recovery”|
O

RN R

tﬁ.)~

o] UL HFEEA =

"—‘11 @%5—3 AYSHA] QhSks, e 7|A| R R T
Hol| 123+ FHMHF A E8s

0] 7}36%3:1 5Fr multipurpose catheterr (Cook,
Bloomington, IN, USA)E @4 S5l AA &
12417 F FE7toldo]2 A&F0(60000unit/h)
g, &= AsHof| AXg TFr sheathZ+ dlutad

A&E(500unit/h)E AW3FAS. 1247 AT &
AR 25 HEsls e A 95 @] got

W) o BAe FYAA s, okl B4 9

o] 245 HSHEUo| AFH A2 B F A&L vt
ME‘(Fig. 5).
v D&

4 A8 E(acute limb ischemia, AL AMA]
TR A AAaE 2ste loll As) limb
viability7} /@R AJHE 149 n|gte] AnE 24
5 W3t €912 thoFslit atherosclerosisoll 23t
thrombosis in situ®} embolism®] 7} &3, 71
9] dissection, intimal hyperplasia, hypercoa
gulable state,
thrombosiss2] ¥<lo] tt o] F Embolism 4]
d, R, SN sl PAtoA 7]Q1d
F Qlth B FeEe Zol ALL &AolA atrial

arrhythmia (flutter/fibrillation), congestive heart

trauma, vasculitis, aneurysm

failure, valvular heart disease’} U= 2%

arterial embolism= 0102 OJ43 4= Ql},

ALIY R A=T3E 24sket S5t
sensory loss, muscle weakness =2} peripheral
pulsesol t3t Doppler AAIS £&35to] ALIY
4= Qleh ALIL $H19]
clinical category”t I (viable), Ila (marginally
threatened)l 7% A&+

clinical categoriesg® A&

thrombolysis4 surgical

2012 CigrRIE Y O|Ste|X| H19%

treatment (open embolectomy, thrombectomy)7}
2% 7l53lth, Category IIb (immediately
threatened)?l -9+ revascularized tissue?]
bleeding®] ¥AY3}I] compartment syndrome©]

dhE] 4= 9lo] thrombolysis EH= SA| ATHF7} 7}
5% fogarty embolectomyd< a3 HHdtL

S Qe

a2y category III (irreversible)Ql 7% early

case—by—case® thrombolysisS A|3s+

stage®| 4= surgical thrombectomyS 1128 4= QL
91} advanced stage®lAl+= amputation 2|ol= W
ol git,

ALL 827} st SA] sutdl Jg 3-3aLA
ol He Af d88&s A=
SHA ok, olu ARE-
sh= @834 2= urokinasel tPA 5] 2
urokinase®] %9 @Wo| AR+ protocolZ graded
infusion regimen (240,000U/h x 4h o]|%&
120,000U/h x maximum 48h)°] 124 low—dose
regimen (50,000U/h)¥} &3}7} Ath= Bk 9t

g d &8 A=A

22 A4S 4%

(catheter directed therapy)&

catheter suction
thromboembolectomyY mechanical thromboem
bolectomyE o] Ald¥stH F3lge] del= Azt
2 29 4 ot ARV FREY ABRGANE B
S By /YRS Selsn AUst e
I AR Sk AR 5 ol

AR 3R E e} limb-threatening ischemia”} %]
11, embous7t €Il A7t o Wtk AE= A&t
HPQ} 7FX]‘3P %XW 50l ‘le Sk Zoftol HAg

rBLo

¢}

2 310l A1 ofele 4 sh, o] 24 Bel @
OB MAK T 7|7} go] EL} (A7 ngtoz A
A AL 3t of of
thromboembolectomy A] oA o2 A83l= Fl0]
A &of Z=Fo] Hrh,

5t = 2 catheter suction
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Disease (TASC Il). J Vasc Surg 2007; 45(1):S5A-S65A.
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Fig. 1A-D Coronal CT images show a partial thrombotic occlusion at proximal subclavian artery (SCA, arrow in Fig. 1A-C),

and proximal vertebral artery (VA, arrow head in Fig, 1D).
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Fig. 2 Left subclavian artery angiogram shows a partial arterial filling defects in proximal SCA and VA (arrow).

Fig. 3 A 5bmm diameter distal embolic protection device (arrow) was placed in the V2 segment,

Fig. 4 Immediate after catheter suction thromboembolectomy, SCA angiogram shows some filtered embolus at distal embolic
protection device (arrow).

Fig. 5 Final angiogram shows a patent SCA without residual thromboembolus.

2012 CigrRIE Y O|Ste|X| H19%




CASE 14

SICIEEL LT

FBTU YLFE: BUTY

XIS O AYY M2 S IHK| AR

Recanalization of femoropopliteal and tibial arterial occlusion by transpedal

retrograde access : 2 cases

x)\l O-I
Retrograde transpedal access, Tibiopedal

access, Infrapopliteal recanalization

v 5]
@A/ 63A

1049 7 S AT oFE H%el 8 974

AR AMF] ARE 9 ko] B3 5 4w wle

CT @dxgeollA 9% FHA7sH(anterior
tibial artery; ATA) THF-FE LHF7H1] 24 5
Aol - 12|37 e W (posterior tibial artery;
PTA)S] $FollA oF 2cm Zo]o] EA4 2 4
o] T3S (Fig. 1).

Ex o E}EIEU—H (common femoral artery)<

puncturedt®] contralateral retrograde approach

UM, ZHA, 22
SxItistm Sxly Faolstal

2 @6F vascular sheath (Balkin™, Cook,
Bloomington, IN)E 4% & 9% 24dde|sd®
(common femoral artery)oll sheathS &A™
femoral arterography©ll4l superficial femoral
artery (SFA)&= H]LZ] patentstitt, o|& & o+
ol (infrapopliteal artery) Z%<&olA distal
ATAS] @771 Ho|x| ¢FQkal PTAY] orifice H-¥
QHo| #o HAAo] obd Mo HAE|QS Eot
PTAS] $1F 4 A9|F= S5 o] o8| A4 o
A= (Fig. 2). Proximal PTAS] A4 b4 w Ao tf
3}y antegrade approach® 0.018" guidewire
(V18, Boston, Miami, U.S.A)E 4tYste] PTAY]
true lumen WollA = Z passages Al&=3tR ot
A5, olo] tiale] ipsilateral transpedal
retrograde accessE AYstaL A% i 24
distal PTAS %33} guided}oll puncture ¢ &,
retrograde access= 0.018" guidewire (V18)E AY
3195, GuidewireE PTA T191%-9] gl 291714] 4
FHog B & o FEw(popliteal artery)o)
proximal portion”7HA| XAz o1 (Fig, 3A, B), ©]
o ArdE
0]-&5}of

transpedal retrograde access® advance¥®

% contralateral retrograde access=

4Fr diagnostic catheter®l snares

guidewireE A52 2= externalization AlF S
(Fig. 30). ©| guidewire(V18, Boston, Miami, USA)
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£ w2} 3mmx15cm balloon catheter (Savvy®
long, Cordis Corportation, a Johnson & Johnson
Company, Miami, Fla)E antegraded}Z] 4rstal
PTA 91579 2478 #HA 2o thste] balloon
A5 (Fig. 4A).
3o distal PTAZ
5%F balloon inflation

% ATAX: antegrade

%3} balloon catheters

angioplasty & o|% FUgH

balloon catheterg ©]&

puncture F-¢J¢] tfsto] 3&
= Foto] A8 AFstle. ©
approachE &3f A4
ol-g3to] AJFAO =2 balloon angioplastys A3}
9. FF FHzHso|A PTASE ATA ¢ stenosis

7h SAE AL W5t Sk o] Ales S5t la(Fig.
4B),
w5 2
HAH/64A]
v g
Y ARE AztE 9% s1x)9 AR e

Q
—
i)
W o)
BN
o T
>

oA ¥% common iliac artery5-El
proximal common femoral arteryZ7HA] thEkA] Q] 4]
33}t Seta 2 &b FAo] IS, & Hrhe e
(superficial femoral artery)®] Y¢FFE o5
(popliteal artery)®] E7FHFE7HA] 2479 &4 )
Ajo] J&ZLﬂwg E3 559 ATA 9 PTAY] ER/+=
2 FAERL, e o) gaol

B 1%@%] A= (Fig. 1.

Y A|&9 gl g2

$= common femoral arteryE punctured}]
contralateral retrograde approach= 6Fr vascular
sheath (BalkinTM, Cook, Bloomington, IN)E 4}

Ql5kal 5Fr pig—tail catheterS ©]&sto] Zut s

2012 CigrRIE Y O|Ste|X| H19%

W2 YeS Aot o & common iliac artery
Of 9 olst 97t M 2P HA kS (Fig.
A). oo ti3to] omniplus catheter ¢+ 0.035
terumo guidewireE ©]83}0] Left common iliac
artery o4 common femoral arteryZtA| 3522
Alst 3 3709 self—

expandable stents (9 mm x 4 cm, 8 mm x 6 cm, 7

2 guide wire passages

mm x 6 cm, Protégé EverFlex stent™

, evd
Endovascular Inc, Plymouth, Minn)& common
iliac artery ¥ proximal common femoral
artery7HA] $JAA#A primary stentings A3
o AFHO R recanalization H-=(Fig. 2B). ©]
& A3t =9 femoral ¥ infrapopliteal
arteriography®ll 4 distal superficial femoral
artery*-€ mid popliteal arteryZ7}A| 249 ¢4
# o] FHRFE| Gl 71 o]t F919] ATA 9 PTAo=
ool HHEHA 4okF(Fig. 3). Distal
superficial femoral artery#¥ mid popliteal
artery7A19] 44 2P HMo tiste] antegrade
guidewire passages A=} ot Aafjatelar, o] %
retrograde tibial accessE A5t 2Tt
guided}o] proximal ATAE micropuncture needle
2 HAskal A|33t test angiography©lAl distal
popliteal artery®] WO 2= M 2Y=|A] ¢kokaL
(Fig. 4A), sheathless technique®& guidewire
(V18, Boston Scientific, Watertown, Miami,
U.S.A)E o]8€3}% mid popliteal artery-¥ distal
superficial femoral artery®] segmental complete
occlusion®] tfste] AFA OS2 subintimal guide
wire passage ¥ true lumen® 22 reentrys A3
3192 (Fig 4B). ©] & retrograde access@ Ay st
guidewire= antegrade approach?l 5F diagnostic
catheter lumen< selectiond}®] guidewire®
externalizationA]# (Fig, 4C). ©] Externalization®
guide wireE W} 3mmxI10cm balloon catheter
(Savvy®, Cordis Corportation, a Johnson &
Johnson Company, Miami, Fla)E antegrade
approach@t 3= distal superficial femoral artery 5

E] mid popliteal artery”7}x] segmental occlusion®]



tigte] 4= 2ol ZA balloon angioplasty S Al33+5]

=(Fig. 4D). HF FHRFEAA superficial
femoral artery®] HYHHE popliteal arteryZ7HA|
o] E44 #HMo] ehAs] A7EEL ER/7E 57

% 0%
Angioplasty®] ®<% % ipsilateral antegrade

©° 2 wire?
Zd o]

access+ HEA 2l approach W4
pushability €} torquabilityollA] &3}&o]ak=
om 53] A3|ohE g7t uolA 5L aupA o},
e ol 4t A3]3HE FHEEE 15cm o)/ &
A # o] 9lo] lumen HollA wire?] passage’} &7}
S3IAY subintimal passage ¥ reentrys AlujE
o= retrograde accessE L 3| oF ot
Popliteal artery4 pedal arteryE ©]&3t lower
limbe] PTAS 433 His —8}7\] oron| E3]
transpedal approach& AlEdh 749+ wj¢- E&T)
H7HA 2o vlofl &J8HA ipsilateral retrograde
transpedal approach® &3 recanalization®] A&
0| ¢F 86%°lA 100%= $3}t}. Transpedal
accesst proximal stump $1¢] flush occlusionol A
A, & femoral accesses”t 715 3§ A 5Ol
Foto] AE o Aws) & 4= Slh Spinosa 5ol
oJ5hH guide wire®| subintimal passage
lumen W29 reentryol A#dS o target levelS
oL} FH 8 vessel @] dissection= HPX] staz} 5}

L 79 transpedal approach®] #-8-Zo] & 4= 9lr},

H. (ot

3 true

Retrograde transpedal approach?] %@2&%
A= "9 214 9| antegrade approach}® t} 2}
o} wire®] advanceA| collateral vessel®]t} branch
& advanced g&°] W7] 0| target vesselS H
ot a4 =2 selectiond & theE Zlolth, ESH
balloon ¥ catheter, stent 52| passage =7} %4
o} @3 W7]o mechanical injurys 4= 0] ¥

oo WAy 21do] 41l reentry deviseE ARESHA|
oot Frh= H]-gHo| Ao A e Qlet, o] I
0] 83} recanalization®] FHEZS AR 714 HEs}7
&2 v} ¢loy Aravinda 5ol &gt oA 7153
GHO R accessdts B9 A7 o] antegrade
accessAlol ©o|8F= FaHTE uj¢- Zopx 23] E
T dAFoly uH o vrejrh doljd vheAd ol
antegrade access®2C} & § ¥ 4 1, W 994
o] @A approach dh= 739 o] 3 H=7}
T4 BAE o]F7] fZol catheters %
o oE&o] 333
o =27]o A
of g% 4

& Aeshlet, ol2d EAdES 8
kst 2173 9] micro guide wires ©]8-3}
=S A ®3tal, ankle levelo] Al 9
approachS A& 7$- 58 29 A H sheaths
A8 31 A %+ wire—balloon—-only (WBO)
techniquel.Z 328 = Q1S Zlo|t}, T3 7]&24]9]
SdE2 FEIIHH

infrainguinal arterial occlusion®] A7} E&Aol &
A ¢l alternative approach® o8 Zo|z}t 7|d]
3ff 2o,

S~

retrograde accesse

M saze O
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for complex popliteal and tibiopedal occlusions.
Journal of endovascular therapy 2008;15:594-604.

2. Mousa AY, Dieter RS, Nanjundappa A. Anatomy of
the pedal arch and implications for tibiopedal
access. Endovascular today 2012; Jan: supp;3-5.
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Fig 1. CT angiography shows short segmental complete occlusion of proximal PTA and long segmental complete occlusion of
ATA from proximal portion in left lower leg.

Fig 2. A. Left infrapopliteal arteriography demonstrates a short segmental complete occlusion in proximal PTA (arrows).
B. Reconstitution of distal PTA flow from the multiple collateral vessels is noted. There is no visualized blood flow of
peroneal artery and distal ATA.

Fig 3. The images of retrograde guide wire passage via transpedal access and externalization of retrogradely accessed wire.
A. After puncture of distal PTA, just proximal to ankle, the hair wire is advanced through the 21G micropuncture
needle. B. Tip of the micro guide wire through the mid to distal PTA is noted at just distal portion of segmentally
occluded PTA (arrow). C. Successful externalization of the micro guide wire is performed by antegradely approached
Gooseneck snare within popliteal artery.

Fig 4. A. The image shows several times of balloon angioplasty along the entire length of PTA with 3mmx15cm balloon
catheter. B. Final arteriography shows complete recanalization of proximal PTA after procedure.
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Fig 1. The lower extremity CT angiography demonstrates long segmental complete occlusion and calcified plaques from left
common iliac artery to common femoral artery. Complete occlusion involving distal superficial femoral artery and mid
popliteal artery (arrows) is noted. Distal popliteal artery shows reconstitution by the collateral flows from mid portion
of superficial femoral artery and geniculate artery. ATA and PTA reveal good flow.

Fig 2. A. Initial pelvic angiography with Pig—tail catheter demonstrates no opacification of left iliac and common femoral
arteries, suggesting complete occlusion. B. After successful angioplasty with 3 self-expandable stents, the left
common iliac and external iliac artery shows complete recanalization and good internal flow on followed angiography.

Fig 3. Arteriography of left lower leg shows long segmental complete occlusion of distal superficial femoral artery to mid
popliteal artery. Left geniculate artery and collateral vessels from mid superficial artery make reconstitution of distal
popliteal artery, TP trunk, and ATA.

Fig 4. The serial images during retrograde subintimal guide wire passage via transpedal access.

A. After puncture of proximal ATA, the test angiography shows complete occlusion from proximal to distal popliteal
artery. B. Successful reentry is performed after subintimal micro guide wire passage from popliteal artery to distal
superficial femoral artery via retrograde access. C. The retrogradely accessed micro guide wire is successfully passed
through the antegradely accessed 4Fdiagnositc catheter at mid superficial femoral artery. D. After successful
externalization of retrograde micro guide wire, several times of balloon angioplasty is performed from distal superficial
femoral artery to popliteal artery.

Fig 5. Final angiography reveals completely recanalized and increased blood flow in distal superficial femoral artery and
popliteal artery.
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CASE 15

oS IS 25FH HAM Viabahn stent-

graftE 0| g8t AT

Recanalization of chronic popliteal artery occlusion with

Viabahn stent-graft

X2, AR, M, £7|A, MAZ 0|FQ, LY, AL, AAY
QIAMEIANCH SIS ArolstL
w FHTO] BT Y

thromboembolism, occlusion, stent—graft

|
SRR VA= ety

(o)
EE CToA, BRosWo] Al x5 dH
2HE) 912 (Fig. 1). CTAOA F= QFF o)A
7 sl Fotel s EXR7IA] 71 EAo| AA

2 (Fig. 2).

o
e

&
I
N
30
50

S f= stof| MRSt 8Fr
=. °]% sheaths Fdf Al3et &
HAxGeoA 2S5 oFF5HWe] A HHrt B9

(Fig 3A), 9915 A9 5= f-2ledo] o8 &€&

8Fr Guide catheter (Guider Softip XF: Boston
Scientific, Natick, Massachusetts)Z ©]-&3t &7 2]
s WA A=stels. ofgxtbE Ss Aldsto]
HHS AAsIL Agget b ol La5He 3
FRRA oz AR eqF5Ho) 7t
MR H(tibioperoneal trunk), &, F A&
of HEAOZ filling defect’} A% Holglel
(Fig. 3B).

o]o 6x40mm balloon(Ultrathin Diamond;
Boston Scientific, Natick, Massachusetts)2 ©]&
st} em7EMe| FATEES, 6x50mme| Viabahn
stent—graft(W.L. Gore, Flagstaff, Ariz)S& A3}
R, FATES TS, BEhlEs EAR
ot § AT g @AY ARE A,
5/60mm¢] stent (Complete SE; Medtronic, Inc,
Minneapolis, MN) ¢} 5/40mm balloon (Ultrathin
Diamond; Natick,
Massachusetts)< ©|-835to] PTAE Al35l%=. ©o]%
A3t itz deolr Loy FHEssue dF
£ &9l A fEet ERE FEsHE(Fig 30).

ERdsdo] e Ao disiA= Low-
molecular weighted heparing £33, 171¥
S A3 CTAOA 5 df sl o] Ex10) 27]7} 44

3

L83

i :(\nll el oot

=)

Boston Scientific,

_,d
pac)
tlo
fot
i

ok
by
30
32
oo
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AN 7S (thromboembolism)-> kAo 4] 8.
o SR TR I Fa0] HE e QA
Sal7| 48] Aol ol HEjE A i
o|AY 1 A mof| ARG-E= of2] oFAlEE] 2ol ot
Aol7|ke s, fom ad ARRE SRl thE
Ao 7 et Algol| Hsl] EAFo] WA 7t
S0 & Aor dA Stk & FHolA A=
7199 Ao s fREE Ao EAEs E':PE
HE qlom 2557 " 7IXtol|l AA A A S0
= W AAE ESl

Q-5 MAZFo|A Stent—grafts= long—
term patencys AT Qo] HA} ==F 279
SAGE FHrg o] Hofztal Qiek thE eawE e A
224 Viabahn stent—graft®] 7§&4S 37|17F 34
St 3F Ao A, Tmm size®] stent—graftE AFEFS
o 4 F 82%7HA] 7NEA O] A= A ISk

_[O

o

o6). e A5} HuT A% Al B
S 19 7R A fEFEH-3sat
Viabahn stent—graft 7F z}o|7} ¢l Aoz e

A ATH6).
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Fig. 3. A. Fig. 3. B.

Fig. 3. C.

Fig. 1. CT Angiography shows large filling defect in renal artery branching level of the abdominal aorta (arrow).
Fig. 2. MIP image from lower extremity CTA shows occlusion of left popliteal artery to anterior tibial artery (white arrows).

Fig. 3. (A) Angiogram shows a complete obstruction at left popliteal artery. (B) After aspiration of thrombus has been tried
for several times, partial revascularization is detected on the subsequent angiogram. But prominent filling defects of
popliteal artery and tibioperoneal trunk are still remained. (C) After stent—graft and stent insertion in popliteal and
posterior tibial artery, flow in popliteal and posterior tibial artery was restored.

Fig. 4. Follow up CT scan after 1 month shows marked decrease in size of thrombi in aorta (arrow).
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CASE 16

%I-ﬂ % OH [[:"

21Xt9] Outback reentry

catheterg 0| &S §F X! G&UX|=E

Successful endovascular treatment for iliac artery occlusion by

Outback reentry catheter

xll O-]
iliac artery, chronic total occlusion, subintimal

angioplasty, reentry device,

w5l
7M1/

o
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SIS MM x&J EI|F
paLe Sl Oq”glg—.*ﬂf‘, S| ap
3 AlsE Tz AEo|A IS AL Em Tl 19

e 94 S Aol HEHFig 1).

>~

w ASPE R =
e TS AP M =

3l pig—tail catheterE AY ¥ sliE-5f
AR Fof] 4k dixges Al £

ZIA el A AL BHQIgE Catheter
(Torcon NB, Cook, Indiana, USG)E o]&3}o] &4
HAE 25 T TS AEger yaskz ¢t
WEAE S AIZIY st Fou FHEA e

&
o
o

o 2 o
do ofm

4 S = \j
=

=5 FHETYS Sl JAFer Wakskz ¢t
WHARS AFSlste] S8=59 R4 AWt e=
A st ovk ZYsHA] Eek(Fig 2B). 1 Fof
Outback catheter (Outback LTD, Cordis, Miami,
USA)E A3t & AL QoA AAAWLS 3F5f
catheter & T'AZ W= 3 tubeE 90% 3H A
A SHZ A T AL | & Exday xS &

Q13H(Fig 3). Outback catheter®] 22G v&= % “H

Zroz o] Yo & (014" QMY HARE QAR
4). Wt dmm FAo2 S g —?—‘)ﬂ
8mm x 12cm size? stent (SMART, Cordis,
Miami, USA)E 9 4= E FTHEFH7A

Al g I T AHES YHE 6mm FACR F



A BEE AATHFg 5. 1 Fol AT And
SollA) e Eols ugATEue AdER ol
sfol ApEe s,

=2
AE T b S Wbk Al 1AW
740 g2 0] A9 417 ko Es| o Weko R
o] Wutst HAl FAE Watol e Aufjad g-Eo|
=t} o] A% outback catheter= AW 29

ol whe mIA 02 AEE 4 ol

Sl wrew B

i

1. Donald LJ, Raghunandan LM, Daniel EC, Catherine
MW, Gary JP. True lumen re—entry devices facilitate
subintimal angioplasty and stenting of total chronic
occlusions: Initial report. Journal of vascular
surgery 2006;43:1291-1296.

2. The Outback® LTD™ Catheter: The Novel Re-Entry
Technigue in Recanalization of chronic inflow
occlusion of the superficial femoral arteries in 3
cases. Korean J Thorac Cardiovasc Surg
2010;43:785-789.
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Fig 1. Pelvic angiography shows chronic total
occlusion of left EIA and left proximal CFA.

Fig 2A, 2B. Spot image shows technical failure of
subintimal approach, antegrade and
retrograde,

Fig 3A-D. Correct positioning and orientation of
the cannula towards the true lumen is
straightforward with the highly visible
“L’(A and B)and "T"(C and D) shaped
radio—opaque marker.,

Fig 4. The cannula is deployed and the 0.014-in
guidewire inserted to left proximal CIA.

Fig 5. After stent insertion, angiogram shows full
dilatation of iliac stent with recannalization.
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CASE 17

LT SEM XFRAUTY MTS

Round ligament artery embolization for postpartum bleeding

xll O-]
Round ligament artery, postpartum bleeding,

embolization

|
42A1/ A7

3 A7} AR
£ ol WA AZBE FAE AT Waldte] A

T angiographyoll4] Az of| 71445 W77}

& (postpartum bleeding)

Q

T angiographyollAl At F5Hl| 7Hd 5 W=7}
Holil Sl (Fig. 1. ez FsolA 25 Ags
YA 0 e f=0] EYFig. 24). F=
Agsile A 5}04 ikl ?ﬂ*}}—d%@} }—oqxﬂ'J
| Hel(Fig. 2B). 5 AsEs™
S Holx| gro} Agdo] W -E-J‘H A%
=40 (Flg 3. 5 Y= Adsto]
Sol|A 25 Ag Al EHol 29

m{>
o

> o

=
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a7, 453, MetE, JES, Ul
MatistuEa Feolstat

Pigtail catheter(Cook,
Bloomington, USA)E 55 t-g®Mof $|2|A]7]aL A
Riis EHE”“Z"E‘ Oﬂ A 25 Ags o2 E 294
of dHe F& &do] EYH. o9 RUC
catheter(Cook, Bloomington, USA)&} ojA| =3
(Microferret, Cook, Bloomington, USA)E ©|-83}
of 25 A FHE Agstal atxrdess Aldsh,
2FA7F FEEHe 2AE FAsth N-butyl
cyanoacrylate(Histoacryl, B. Braun, Melsungen,
Germany)2} lipiodol 1:3 RS o]-&slo] 2YPA|
7 rEEHE S AveUY 245 MAdskla
gelfoam=s °]&35to] 25 Ao5d L9FA F7F
S Al 9= A5 1S gelfoam
= o]&sto] AT

S AR AEE e F Aasoy &
o] AEFo] A&E 9t} RUC catheter® 5 ¢
foslls AEgh $of Al3iet datxedeidolsl 2
Aol 5 (round ligament artery)o] #A
= WA #HS A AT WG =l A

AU AR 299 FaAsAR,

o] MAHLL

ol

o ol
o
= A

230 e
A



gelfoamS 0] 8-5t0] & Al Eum o] WA

AlgYskgih, o] AAI Aol AEE2 A FH T

W _T]_tl-
AFF Yol (round ligament)+= 391 (broad
ligament)®] - AtolE FYsl= we} 22 22O
1 4ol 10-12em FEolH, A9 z
F3Y3teh, As-2] A (anteversion) S FAIAATE=
2ol 71 FH AToltt, A dlldlsH oz e 7
a2 A =Y, o]= A&¢(inguinal ligament)
A gol A s Mol EAQ1 ot 5w
(inferior epigastric artery) 2.2 H¥ 7|A|gtct,
AHE7] S99 YQlo] B 7P 4 e WA
SO A A Z|Alek= Abg-solH, = WA
Al S e o] M eS| 4 7|Ah= W
ojt}, 4H-7] Edof tiet MAeS
Al3YEE ghRpe) A

JE

o

5

L

rsl'

N

=
o

=

2 9J3) W

oA Azl

>
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Eﬂ

2YEE 202 BIEQHE3%, 40/76). AW
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1. Wi JY, Kim HC, Chung JW, Jun JK, Jae HW, Park
JH. Importance of Angiographic Visualization of
Round Ligament Arteries in Women Evaluated for
Intractable Vaginal Bleeding after Uterine Artery
Embolization. J Vasc Interv Radiol 2009; 20:1031—
1035.

2. Saraiya PV, Chang TC, Pelage JP, Spies JB.
Uterine artery replacement by the round ligament
artery: an anatomic variant discovered during
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Fig. 1. CT angiography shows a pseudoaneurysm
(arrow) at the left lateral wall of the uterus.

Fig. 2A. Pelvic angiogram shows active bleeding
(arrow) from the left uterine artery.

Fig. 2B. Selective arteriogram of the left uterine
artery shows the extravasation of the
contrast media (arrow).

Fig. 3. Right uterine arteriogram shows prominent
right uterine artery.

Fig. 4A. Left external iliac arteriogram after both
uterine artery embolization shows the
spring—-like appearance of the left round
ligament artery (arrow).

Fig. 4B. Selective angiogram of the left round
ligament artery shows connection to the
distal portion of the left uterine artery
(arrow).




CASE 18

Sit T I3 HEHXN X5TH MTS

Embolization of the uterine artery in the ruptured uterus

% FAygo]
Uterus, rupture, embolization, postpartum

hemorrhage

|
37Al/oA7

W 2417 A e
6%, Hol, 3.66kg)F WA =L referd.
Al Y FA] RBC 2 pack 852 A om b
Z Hbo] 12.8g/dL, transfusion® 11.9g/dL,
embolization o= 9 9g/dLEZ #HAdh= FAI9S.
CT angiography©l4] uterus rupture E21=313 3t
AL G AR WA (113/73mmHg —) 78/55mmHg)
o} whatz] (883] /& ——) 1223]/8) 53 AedEE

= AR

ok
e
(>
-z
)
A=)
=2
>
)
e
=
)
w
©

ol
—

A3 CT angiography©ll 4 A-g-ujel ot
Al ARERE 2 QA EoRl=.

Agere) 2370l B2 FeE Holx 9lom of

oly1 /\]

i)

MUS, 2= 237, 24
SASE Fyolst

253 = stof| FFUEFYS HMASHAL 5F
sheath(Terumo, Tokyo, Japan)S $-ZthEEuo]
AFQ1g, Pigtail catheter(Cook, Bloomington, USA)
£ 57 diedo] A7 ez FasS Aldst
Fou o AZ FF AeEHet HEEY active
bleeding47de ®olx &(Fig. 1A). R.U.H
catheter(Cook, Bloomington, USA)E ©]-83dlo] $-
= WAEsWS A5kl Right anterior oblique
projection FHEFES AlASHAS o 5 AoF
ol Al theFe] 2FA &0 H. wA =
(Renegade, Boston Scientific, Natick, USA)¥} 1]
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Fig. 1A, Pelvic arteriogram shows slightly prominent both uterine arteries (white arrows) and right ovarian artery (black
arrow), But active bleeding focus is not demonstrated.

Fig. 1B. Selective angiogram of the right uterine artery shows active contrast leakage to the uterine cavity (white arrow) and
extrauterine space (black arrow), which means uterine rupture.

Fig. 2. The mixture of N-butyl-2—cyanoacrylate and lipiodol with a ratio of 1:3 was injected at the tip of a microcatheter,
but it did not reach to the rupture point. The proximal part of the right uterine artery was only embolized (arrow).

Fig. 3A. The axial image of CT angiography shows intrauterine (white arrow) and extrauterine (black arrow) contrast
leakage, suggestive of uterine rupture.

Fig. 3B. On the coronal image of CT angiography, endometrial disruption is demonstrated in the lower anterior wall of the
uterus (arrows).
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Uterine artery embolization with a permanent liquid embolic
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Post embolization
histoacyl:0.5ml+lipiodol:3cc

Fig. 1. Right internal iliac angiogram with left anterior oblique projection shows very tortuous and dilated right uterine
artery (arrows) and formation of pseudoaneurysm (arrowheads).

Fig. 2. Pseudoaneurysm and extravasation spaces are filled with the mixture of NBCA and lipiodol during injection. Note the
tip of a microcatheter in the proximal portion of the right uterine artery (arrow).

Fig. 3. Pseudoaneurysm in the right uterine artery is no longer seen on the right internal iliac angiogram after embolization.

Fig. 4. The pelvic radiograph shows tubular and linear radiopaque casts of NBCA/lipiodol mixture within the right uterine
artery, pseudoaneurysm, and extravasation area.
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Fig. 3. B. ~ Fig. 3. C. -

Fig. 1. Axial pre—contrast CT image shows high density lesion (arrow) in the left renal pelvis and proximal ureter.

Fig. 2A, B. Axial CT angiogram (A) shows a small nidus (open arrow) of arteriovenous malformation in the left kidney with
less enhancing left renal parenchyma. The 8D volume rendering with left anterior oblique projection image (B)
shows a small tortuous vessel complex (arrow) in the mid portion of the left kidney.

Fig, 3A-C. Arterial (A) and venous (B) phase images of the initial left renal angiography show a small nidus with multiple
feeding arteries and an early draining vein (arrow in A) running into the left renal vein and another draining
channel (open arrow in B) running into the left ovarian vein. Final left renal angiogram after embolization with
glue/lipiodol mixture and coils (C) shows complete obliteration of the nidus with non—visualization of early
draining veins.

201218 CHERRIEHIMF & olate|X| H195



CASE 21

IHEOH= MoKy E20| T A%

SHUI |G TS

Embolization of pancreatic AVM associated with recurrent

duodenal ulcer bleeding
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5. Sato M, Kishi K, Shirai S, et al. Radiation therapy for a
massive arteriovenous malformation of the pancreas.
AJR 2003; 181:1627-1628.

Fig.1A, B. Arterial phase images of axial CT scan show early—enhancing tortuous, dilated vasculature in the whole pancreas
and intraluminal contrast in the second portion of the duodenum (arrow).

Fig. 2A. The tip of a microcatheter was placed into the second portion of the duodenum, passing through the gastroduodenal

artery.

Fig. 2B. Angiogram after embolization shows no contrast extravasation.
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Fig. 3A, B. Common hepatic (A) and superior mesenteric (B) arteriograms show multiple dilated and tortuous feeding arteries
with dense stain in the pancreas. Arteriograms also show early filling of portal veins.

Fig. 3C-E. Selective angiograms of the right hepatic (C), left hepatic (D), and pancreaticoduodenal (E) arteries show complex
intrapancreatic vascular networks,

Fig. 4. Common hepatic arteriogram after embolization shows decreased vasculatures of the pancreatic AVM,
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Coil embolization of pulmonary arteriovenous malformation

with Osler-Weber-Rendu disease
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1. Andersen PE. Imaging and Interventional
Radiological Treatment of Hemoptysis. Acta Radiol
2006; 8:780-792.

2. Trerotola S, Pyeritz R. PAVM Embolization: An
Update. AJR 2010; 195:837-84.

3. Shin JH, Park SJ, Ko GY, et al. Embolotherapy for
Pulmonary Arteriovenous Malformations in Patients
without Hereditary Hemorrhagic Telangiectasia.
Korean J Radiol 2010; 11:312-319.



Fig. 1. Coronal contrast—enhanced chest CT image shows a small pulmonary arteriovenous malformation (arrow) in the
posterior basal segment of the right lung.

Fig. 2. Selective right pulmonary angiogram shows a hypertrophic tortuous feeding artery (arrow) and draining vein (open
arrow) in the right basal lung zone.

Fig. 3. Final right pulmonary angiogram shows complete occlusion of pulmonary arteriovenous malformation with coils
(arrow) in the right basal lung zone.

Fig. 4. Chest radiograph obtained 1 month after embolization shows coils in the right lower lung zone without other
complications.

Korean Society of Interventional Radiology




CASE 23

QIS 24 ZH7EH LXIO|A] LY OH AO|X | O]
ZH0 ZHHS0H FOHCI=ES T MMTIZ 0 0| §0HX|

Treatment of duodenal varix in patients with the alcoholic liver cirrhosis by transjugular
intrahepatic portosystemic shunt and coil embolization
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1. Hashizume M, Tanoue K, Ohta M, et al. Vascular

anatomy of duodenal varices: angiographic and
histopathological assessments. Am J Gastroenterol
1993; 88:1942-1945,

2. Dulic M, Dulic-Lakovic E, Hellmich B, Blaha B,

Gschwantler M. Successful treatment of a bleeding
duodenal varix by endoscopic band ligation. J
Gastrointestin Liver Dis 2011; 20(3):234.

3. Aimeida JR, Trevisan L, Guerrazzi F, et al. Bleeding

duodenal varices successfully treated with TIPS,
Dig Dis Sci 2006; 51:1738—1741.

Fig. 1A, B. Enhanced axial (A) and coronal (B) CT images show duodenal varix (white arrow) along the duodenum connecting
to the superior mesenteric vein (dashed white arrow).
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Fig. 2A. Selective venogram shows prominent duodenal
varix (white arrow) running from the superior
mesenteric (dashed white arrow) and main portal
(black arrow) veins.

Fig. 2B. Embolization of duodenal varix was performed
with Interlock and Tornado coils, and glue.

Fig. 2C. Post—embolization venogram shows successful
embolization of the duodenal varix,
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Coil embolization of arteriovenous fistula in transplanted kidney
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1. Akbar S, Jafri Z, Amendola M, Madrazo B, Salem R,
Bis K. Complications of renal transplantation.
RadioGraphics 2005; 25:1335-1356.

2. Vignali C, Lonzi S, Bargellini I, et al. Vascular
injuries after percutaneous renal procedures:
treatment by transcatheter embolization. Eur Radiol
2004; 14:723-729.

3. Libicher M, Radeleff B, Grenacher L, et al.
Interventional therapy of vascular complications
following renal transplantation. Clin Transplant
2006; 20:55-59.
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Fig. 1.Color Doppler US shows arteriovenous fistula (arrow) in the lower pole of the transplanted kidney.

Fig. 2A~C. Initial pelvic angiogram (A) shows a renal arteriovenous fistula (arrow) in the lower pole of the transplanted
kidney with early draining vein (open arrow) to the vena cava. Selective renal angiogram (B) shows more detailed
delineation of the arteriovenous fistula. Final right internal iliac angiogram (C) shows occlusion of the
arteriovenous fistula and preservation of the lower lobar artery of the transplanted kidney.

Fig. 3. Color Doppler US obtained the day after embolization shows non—visualization of the arteriovenous fistula (arrow) in
the lower pole of the transplanted kidney.
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Transcatheter arterial embolization with N-butyl 2-cyanoacrylate for renal

arteriovenous malformation
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1. Defreyne L, Govaere F, Vanlangenhove P, Derie A,
Kunnen M. Cirsoid renal arteriovenous malformation
treated by endovascular embolization with n—butyl
2—cyanoacrylate. Eur Radiology 2000; 10:772-775.

2. Vasavada SP, Manion S, Flanigan RC, Novick AC.
Renal arteriovenous malformations masquerading
as renal cell carcinoma. Urology 1995; 46:716-721.

3. Sountoulides P, Zachos |, Paschalidis K, et al.
Massive hematuria due to a congenital renal
arteriovenous malformation mimicking a renal pelvis
tumor: a case report. J Med Case Rep 2008; 2:144.

Fig. 1A, B. Early arterial phase image of axial CT scan (A) shows tortuous and dilated vascular structures (arrows) at the
inferior aspect of the right renal pelvis, suggestive of vascular malformation. The MIP image of the right Kidney
(B) shows well demarcated and conglomerated hypervascular arteriovenous malformation (arrow).
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Fig. 2. Right renal arteriogram shows a network of tangled
hypervascular structures (arrows) with early venous
drainage.

Fig. 3A. Superselective angiogram shows well demarcated
AVM and its feeding arteries.

Fig. 3B. Renal angiogram after one session of intraarterial
glue embolization, demonstrates decreased extent of
AVM,

Fig. 3C. Spot radiograph shows large amount of glue/lipiodol
casting within the AVM.

Fig. 3D. Final angiogram demonstrates non—visualization of
the AVM and preserved parenchymal staining in the
upper portion of the right kidney.




Fig. 4A-D.

The precontrast image (A) of CT
scan obtained 3 months after
embolization shows hyperdense
glue/lipiodol mixtures in the
nidus of the AVM at the mid
portion of the right kidney. Post—
contrast CT images (B—-D) show
preserved parenchymal perfusion
in the upper and lower poles of
the right kidney with partial
parenchymal contraction of the
mid portion.
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Spontaneous peripheral arterio-venous fistula causing lower leg edema and ischemic change:
Endovascular treatment using Amplatzer Vascular Plug
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Fig. 2.

Fig. 1. CT angiogram shows an enlarged peripheral branch of the deep femoral artery (arrowheads), which communicates

with the femoral vein via the large arteriovenous fistula (arrow).

Fig. 2. Angiogram after catheterization of the deep femoral artery shows a remarkable steno—occlusive lesion (arrow).

Angiogram also shows numerous collateral circulations, which supply an abnormally enlarged vessel (arrowheads),

running to the arteriovenous fistula.
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Fig. 3. A. i Fig. 3. B.

Fig. 4.

Fig. 8A, B. Direct venogram using road-map technique (A) shows retrograde cannulation of the arteriovenous fistula with a
guidewire (arrows). Angiogram (B) obtained after advancing a catheter into the branch of the deep femoral artery
shows high—flow arteriovenous fistula (arrowheads).

Fig. 4. Follow up arteriogram obtained after implantation of Amplatzer vascular plugs (arrows) shows exclusion of the
previously seen arteriovenous fistula.
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CASE 27

MOIXIY HIY =8 XA Shepherd’ s Hook
J|&& O] § T TMEX M= X|&

Superselective embolization by using Shepherd®@s hook technique in patients with
active bleeding from duodenal ulcer
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an Acute Angle. J Vasc Interv Radiol 2008;
19:1769-1771.
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Fig. 1. Celiac angiogram shows a tiny pseudoaneurysm at the duodenal bulb (arrow), but its feeding artery is not delineated

clearly.

Fig. 2. Selective pancreaticoduodenal arteriograms confirm that the feeding artery of the pseudoaneurysm (arrowhead) is the
first branch (arrow) of the pancreaticoduodenal artery. But, the feeding artery arises from the parent artery with

acute angle.
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Fig. 3A. A microwire was shaped as ‘shepherd’ s hook” at distal to the feeding artery.

Fig. 3B. The feeding artery was selected with the tip of the wire by pulling it.

Fig. 3C. With careful maneuver of the catheter and wire, the catheter tip proceeded into the feeding artery.

Fig. 3D, When contrast media was manually injected, the pseudoaneurysm (arrow) was filled with contrast media.

Fig. 4. On the spot radiograph, a small pseudoaneurysm (arrow) in the duodenal bulb was completely filled with lipiodol/glue
mixture,
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CASE 28
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Uterine necrosis after uterine artery embolization for postpartum hemorrhage
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Fig. 1A, B. Left (A) and right (B) internal iliac
angiograms show  bilateral
hypertrophied uterine arteries.

Fig. 2. Pelvic angiogram shows extravasation of
contrast media in the left pelvic cavity
(arrows).

Fig. 8A, B. Left external iliac (A) and inferior
epigastric (B) angiograms show a
pseudoaneurysm (arrows) from the
left inferior epigastric artery.

Fig. 4. Left external iliac angiogram after
embolization shows no opacification of
the pseudoaneurysm with obstruction of
the supplying artery.

Fig. 5. Pelvic angiogram obtained during the

second embolization procedure shows
Fig.7.B. e i | extravasation of contrast media from the
right uterine artery (arrows).

Fig. 6. Pelvic angiogram after the second embolization shows no blood flow to the right uterine artery with no extravasation
of contrast media.

Fig. 7A, B. Axial (A) and sagittal (B) enhanced CT images show uterine necrosis with peripheral enhancement. Air infiltration
in the necrotic myometrium is also noted.
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CASE 29
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Percutaneous thrombin injection for the iatrogenic pseudoaneurysm at

the superficial femoral artery
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Fig. 1. The axial CT image shows a 1.2 cm-sized
pseudoaneurysm at the right superficial femoral
artery (white arrow), Note the fracture in the right
anterior acetabulum (black arrow).

Fig. 2. Doppler US 2 days after CT scans shows
enlargement in the size of the pseudoaneurysm
(arrow), communicating with the right superficial
femoral artery.

Fig. 3. Digital subtraction angiogram obtained after the
needle positioning into the pseudoaneurysm shows
the sac of the pseudoaneurysm at the proximal
portion of the right superficial femoral artery.
Note that there is no definite communication
between the pseudoaneurysm and right superficial
femoral artery. Subsequently thrombin injection
was performed under US guidance (not shown).

Fig. 4A, B. On Doppler US (A) immediately after thrombin injection, there is no color swirl, indicating disappearance of
pseudoaneurysm. On CT scan (B) obtained two days after thrombin injection, there is no visible pseudoaneurysm.
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Embolization with Amplatzer vascular plug for a pseudoaneurysm in

the right lower pulmonary artery
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1. Jagia P, Sharma S, Juneja R, Guleria R.
Transcatheter treatment of pulmonary artery
pseudoaneurysm using a PDA closure device.
Diagn Interv Radiol 2011; 17:92-94.

2. Matsumura Y, Shiono S, Saito K, Sato T. Pulmonary
artery pseudoaneurysm after lung resection
successfully treated by coil embolization. Interactive
CardioVascular and Thoracic Surgery 2010; 11:364—
365.
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Fig. 1A, B. The axial (A) and coronal (B) images of chest CT scan demonstrate a pseudoaneurysm (arrows) in the right lower
lobe, connected to the proximal part of the right lower pulmonary artery.
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Fig. 2. Right pulmonary angiogram shows a pseudoaneurysm (arrow) at the proximal part of the right lower pulmonary
artery.

Fig. 3. On selective angiogram of the right lower pulmonary artery with a properly angulated projection, the neck (arrow) of
the pseudoaneurysm is clearly demonstrated.

Fig. 4. Right pulmonary angiogram obtained 60 minutes after implanting an Amplatzer vascular plug at the right lower
pulmonary artery shows complete exclusion of flow to the pseudoaneurysm.

Fig. 5A, B. The axial images (A, B) of Chest CT scan 3 weeks after embolization show disappearance of the pseudoaneurysm
and well-preserved aeration (arrows) of the distal right lower lobe.
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Traumatic mesenteric bleeding managed with
transcatheter arterial embolization
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management of blunt abdominal trauma. Ann Surg
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mesenteric bleeding managed solely with
transcatheter embolization. Radiat Med 2007;
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Fig. 1. Contrast enhanced CT demonstrates mesenteric hematoma with some areas of contrast extravasation (arrows),
indicating active bleeding. Also, the fracture of the left pelvic bone is noted.

Fig. 2. Superior mesenteric angiogram demonstrates multiple pseudoaneurysms with extravasation of contrast media at
distal branches of ileocolic (arrows) and right colic (arrowhead) arteries.

Fig. 8A, B. Tleocolic (A) and right colic (B) arterial branches were embolized by using gelatin sponge, respectively (arrows).

Fig. 3C. Superior mesenteric angiogram after TAE demonstrates occlusion of the pseudoaneurysms with preserving blood
supply to the affected bowels (arrows).
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Percutaneous glue embolization for iatrogenic pseudoaneurysm

of the common femoral artery
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Radiol 2010; 33:457-468.
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Cardiovasc Intervent Radiol 2000; 23:441-446,
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Fig. 1A, B. Axial contrast CT images (A, B) show a large
pseudoaneurysm (arrow) originated from the
right common femoral artery with a narrow
aneurismal neck (open arrow).

Fig. 2A. Initial right common femoral angiogram shows
a pseudoaneurysm in the right common
femoral artery.

Fig. 2B. Percutaneous glue embolization was tried after
blocking the opening of the aneurismal neck
with a 5F Cobra catheter, but failed.

Fig. 2C, D. Final right lower extremity angiograms
show  complete  obliteration  of
pseudoaneurysm in the right common
femoral artery with no embolism to the
distal part of the right lower extremity
arteries..

Fig. 3A, B. 3D volume rendering with left anterior
oblique projection image (A) obtained 12 days
after procedure shows glue complex (arrow)
in the pseudoaneurysm with no residual
filling of contrast media. Also, color doppler
US (B) obtained the same day shows
complete obliteration of pseudoaneurysm
(asterisk) with the patent common femoral
and medial circumflex femoral arteries,

Korean Society of Interventional Radiology 167




CASE 33

HHX|ZE YO I|UK|TY MTS:
QHTOIFHOIN T|A|OK L I|HKITY

Bronchial artery embolization for the management of hemoptysis:
Variant right bronchial artery originating from the right subclavian artery
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Fig. 1A, Chest CT scan shows atelectasis of right middle and lower lobes (arrows).

Fig. 1B. A tortuous and dilated artery (arrow), suspected to be the right bronchial artery, appears to be originated from the
right subclavian artery.

Fig. 2. Thoracic aortogram shows no demonstration of the right bronchial artery and hypertrophy of the right inferior
phrenic (arrowheads) and intercostal (arrows) arteries.

Fig. 3A. Right subclavian arteriogram reveals hypertrophy of the right bronchial artery (arrow), originated from the
proximal part of the right subclavian artery.

Fig. 3B. Hypervascular parenchymal staining in the right lower lung field is demonstrated on selective angiogram of the
right bronchial artery.

Fig. 4. Selective angiogram of the right inferior phrenic artery shows arterial hypertrophy, hypervascular parenchymal
staining in the right lower lung field, and shunting to pulmonary circulation (arrow).
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Embolization of the ruptured aneurysm at the right bronchial

artery presented by hemomediastinum
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Fig. 1. Chest radiograph shows mediastinal widening (arrows).

Fig. 2A, B. Axial CT images reveal a large hematoma with extravasation of contrast media (arrow) in the posterior
mediastinum. The extravasation was connected with the right bronchial artery (arrowhead) originated from the
descending thoracic aorta.

Fig. 3A, B, Thoracic aortogram (A) shows a small aneurysm (arrow) in the mid—thorax, Common bronchial arteriogram (B)
reveals that the aneurysm (arrow) is located at the mid—portion of the right bronchial artery (arrowheads).

Fig. 4. Embolization of the right bronchial artery was performed using multiple coils. Note the protrusion of coils (black
arrowhead) into the aneurysm sac and extravasation of the contrast media (white arrowheads) into the mediastinum,

Fig. 5. The aneurysm was completely excluded and there was no more extravasation of contrast media on final thoracic
aortogram.

Fig. 6. On follow—up CT obtained 2 weeks after intervention, almost all hematoma in the posterior mediastinum disappears.
Note the coils (arrow) in the posterior mediastinum.
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CASE 35

Y UEY F XAHE S8

FTH TUMHS

Transcatheter arterial embolization of delayed hemorrhage

after traumatic hepatic injury

* FYTo]

Liver injury, blunt trauma, angioembolization

w S

234 /A
v g

Y T B o] I TR sFAHER U]
dokiet, Wi BAl 28 F5= 29 120/80mmHg,
Bl 99/min AL, A4 A= 8.6g/dLIAH.

Liver injury with a large subcapsular

hematoma after trauma

hui]

AR B CTRAR)A 27 £ 2
2 999 FUS Ueh Fa4 vustEFel My,
k|

(AAST[American Association for the Surgery of
Traumal grade I)(Fig. 1A).

 NEYE 2 B2
5F RH catheter (Cook, Bloomington, USA)E ©]-&

sto] vi2 A3t 7He M 2 g0l A] right posterior

inferior hepatic branchollAl FA&30o] =it
(Fig. 1B). 2.9F coaxial microcatheter(Stride,
ASAHI, Aichi, Japan) 2 £83HI7AUE A8 &
gelatin sponge(Cutanplast, Mascia Brunelli , Milan,
Italy)e ol-&ste] MAss Algstoick(Fig. 10). Al
thed M4 3= 10.0g/dLE F71skanh 2=y

oA 7toll thFe] wjufst EFo] AEUANE 2FA
O] A FE2 Ho|A] AUTHAAST grade I)(Fig.
A)., Z2 g Al e i gsolA] 71 A
S AR FHoA Y] Aere AR, A= AT

oh2 5910] fuksiaE Y e thi naEs
2
=

[\
¢

r\l

gk

Jo &

ZdHY A9 segmental arterys< A
gelatin spongeE ©]-&5to] FHLIeE F9lo MHss
AR, o oo &8 AR YsithFig.

=) et A AR

1

L

5 T S o) =

T e PHE glo

—

v _Tl_g
Qo] ot kA B AR A4 2t
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ISR Bl A2 AEgheh(1-3), e v
Fad 285 o8 AA=E, %, MEHF
hemobilia, biloma, bile peritonitis 52] T}t
o] HEd 4 glon, bt FA44 Aes
oto] thiit A R7F 7hssith HlaesA] AR5 o)
A= 5o vl 5-23%0]1L, o] 5 A

82 7 & ol oF 1899 AMES 2

1

of  mot

o
A4, bilomaoll o3t 7Hd5HFo] Aol 2gtet().
A L oja} £ 9| Wk 0-14%7HA] Eil =1l
UL, oA FE TE7tR] 9] HIAITR BAIZHEE
30971A] thekabn thE 72417F o] oll HAYHTHG,
6). YT A&HQ 89 da ¥

A, ERe] A48 55 ol Uk A9 A

_|>~
B
4
N
1o

e gixbo] Bty Aol

e A7E Lesfof sy, difE FqsHH o7 of
A A A= FUAHES Aldsh, Erst
Aol e ARE Qs of] EAEA 4
T sHAAES AEHoR At AEES Bl
ahaL QIrh(6-8). T3k AAST grade IV oJA+e] Alat 7t
&4 3xjof| JJojME TARS A3Aoz Alg) 8 ¢
ATH2). 2 SHle o4 29 F A4 2ol ds) b
off FRI9It vheke] muks} FFo] WAEH H=,
CTolA S4582 oA AN, Hemzgso
A 7He] - 9] g dtpulEol A nlAlgt 28
S SRIT  UYt, Aed sHAHER 7HY] £
¥ 2/3 AE2 segmental arteryS< MAsFIAE

(i) 201214 CHetlE{fI MY olstE|X| X195
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Fig. 1A. Initial coronal CT scan shows a large subcapsular hematoma (arrows) with extravasation of contrast media (open
arrow) inferior to the right hepatic lobe and perihepatic fluid collection, indicating hemoperitoneum (arrowheads).

Fig. 1B. Celiac angiogram shows active bleeding (arrow) from a branch of the right hepatic artery.

Fig. 1C. After selective catheterization of the bleeding artery with a 2.9 F microcatheter, the artery was embolized by using
gelatin sponge.

Fig. 2A. The coronal CT image obtained 2 days after embolization shows a large diffuse expanding subcapsular hematoma (arrow).
Fig. 2B. Celiac angiogram during second embolization shows multiple tiny contrast extravasations in right subcapsular area (arrows).

Fig. 2C. After selective catheterization of multiple bleeding arteries with a microcatheter, embolization was performed by
using gelatin sponge.

Fig. 2D. Post—embolization angiogram shows no evidence of arterial bleeding.
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CASE 36

TEBH LS PS5O = ER
CH St “6*%*%"—.“ MU= K=

Vesical arterial embolization for hematuria refractory
to cystoscopic cauterization

v FHTo| sto] 5 WSS At & Hgol A=l 3l
Hematuria, vesical artery embolization + Foley catheters &3l 10%= 3]4% 24| 100ml
£ W YR 203 v sl geS AlgRFie. 1,

w 5 2). &5 WHEsH2deddA 5 ofeig-s1o|
87A/ At FEYAA AA B, #5 WFsHe vA =
(Progreat, Terumo, Tokyo, Japan)¥ U|Al--E=dAL

v WA (GT wire, Terumo, Tokyo, Japan)= superselection
WEGoR Ao AX1MY, 1Y ) & T Oh gelfoam O & IS (Fig. 9. AHE A

o 3 25k 9 Apglol Qlo] AR 39 AR Wi ¥ 9L A3 YBSURIEOIA o ol sy

7} whAgste] A Q% AR (cauterization) S Aldsty ©l OW Ao=(Fig. 4) 55 WHEsHxYsoA=
O dir A&, oA Holx| ol 9Sofx= MAES AlFYsA]
A5 o] A= P FAfo] TAH,
7 T
Hematuria due to bladder cancer v 0%
W 7199 e di o) ARIEE = W, WAL
% SAAA Al 93 cyclophosphamide 3 W54 5ol 3l
T3S 4" YRR AL T A2 H& gEs ok ol didsel vt 282 2EH ARE A7
Wz ARRlOA] HE ot s (inferior vesical — SNAEA] $¥=TH1). Delgal &< Hilo]| 2JsHH(2), K

artery)o] FEHAA AA BHYFig. 1, 2). ¢ W =4 Xlioﬂ A =g Al HAd =8 24

1 ol
ZEWZY AR AL ol FaA HolA] gk fﬁ*mi o FHA AN Ve deEe
90%(18/20) o o] IRXEL R EFo| W9t}

~ AEPE 9 A o] AoA Foat FF WA Aok, 24
2% FEEHS o w: A 1}6}01 5P Aol AT o4 & W So) Aulg ol

5
sheath(Terumo, Tokyo, Japan)Z 4HJ3t 5F Robert 18] $HAolA] AgsER o diea o= A= Q)
uterine catheter(Cook, Bloommgton, USA)E AR T Suvorova 59 2o &JshH(3), W A= &

(g 2012 CHSRQIEHMINGolstE|X] H195




Foley catheter”} A= o] =t Bg<t, WA v

Bl So] AZke Peo] ek B AnS o Y

1. Choong S, Walkden M, Kirby R. The management
of intractable haematuria. BJU Int 2000; 86:951-595.

2. Anne D, Jean—Pierre C, Nicolas K, et al. Outcome
of transcatheter arterial embolization for bladder
and prostate hemorrhage. J Urol 2010; 183:1942-
1953.

3. Suvorova |, Tarazov P. Arterial embolization in the
treatment of bleeding uterine and bladder
neoplasm. Vestn Rentgenol Radiol 1999; (1): 30-34.

Fig. 1.
The spot image shows
the distended urinary
bladder, filled with
the diluted contrast
media injected through
a Foley catheter.

Fig. 2.

Selective left internal
iliac angiogram shows
some prominence of
the left vesical artery
(arrows) running
around the distended
urinary bladder,

Fig. 3. Left vesical artery was embolized with gelfoam after superselection with
a microcatheter.

Fig. 4. After embolization, left internal iliac angiogram shows no blood flow to
the left vesical artery.
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CASE 37
OH AH 1 garD k= 5= OH
A3 TY M= AYOM 2HE ABETHL

L} A XSS OH

= HO| A SR T
An aberrant ovarian collateral artery from the external iliac artery incidentally
S, VS, ol o|R%
AMICHSt L MEZtAE R Safo|stut

T 2w
Xl ®M19&

53

Z2H I[A|Ot=
detected during uterine artery embolization
v FHTo| 5 A EHE AA e, 5 Ass U S5
Aberrant ovarian collateral artery, external — ©1 UH(Fig. 2A). FAl] $5 v FEFHe =R
iliac artery, uterine artery embolization g 7|A8k= HHa%l -5 Ho| GaSEgwo] H el
tHFig. 2A). 5F RUC 7FEHCook, Bloomington
e | USAE 5 Y=o JJA7|AL Microferret
35A]/01 2} 7HH[EHCook, Bloomington, USA)E & o] WA
SHEHS Agsioitt, daslzgaeidols &5
Y QIAMAFA Ag-EHE Ho] daSEgsdo] ofsto] 2hs] i
4ART TR Ag2E AAIES A Aok 3t Hof AT (Fig. 20). FS A AdeS AR
AEo] Q= 354 ojx} BT} /UTEe] AATGE  F, 371E 355-500um 27]9] polyvinyl alcohol A
FAE YYstyt. Z4*HContour, Boston Scientific, Natick, USA)E
AgEle] 0% o] UAZEEM WAL Ad5Hd
v X a1, 10%19) AHEE Fet T Woll 29419 ZAI7F
ohad Ag s H gj7hx] MAee Algstai. Mds & 371EA
A3 27|58 Gl At A d e e o
v S 8] ZApEQlow, 7P 2 AL 84.4%9 FuAas
A7) 58 FANA 29574 0] He o A2F AtHFig. 3). A& A 24 10822 714 319S
o] AU, 7P Z AL A7]+=61x4.2x 59emz W, s T lL‘V‘H e Aol Aejarke] 4 A
S = SItHFig. 1) T 4de s fastelt
w ASTE R = v~ 0E
259 F sto] &5 diEFYs HASte] 5F As MHEL SA0] e AedEe Amo
sheath(Terumo, Tokyo, Japan)E Aratdet, ol vlg- f+83ht(), oF 4-19%2] -5 4528 =
Pigtail 7}FHlEHCook, Bloomington, USA)E HX of a5 MHs Fo= 4 S4o] ALHHL gitt
S IubEw S ASE Ak 2 (2). olFRk A4 TP S5 Al HaSRed &

Falo] 9174171
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Fig. 1. T2—weighted sagittal MR image shows multiple
submucosal and intramural uterine myomas, with the
largest one measuring 6.1 x 4.2 x 5.9 cm,

Fig. 2A-C. Pelvic angiogram (A) shows the tortuous and
dilated left uterine artery (arrow) and atrophy of
the right uterine artery. An aberrant ovarian
collateral (arrowhead) originates from the right
external iliac artery. Selective right external iliac
angiogram (B) reveals the aberrant ovarian
collateral (thin arrow), right inferior epigastric
(thick arrow), and right round ligament
(arrowhead) arteries. Selective aberrant ovarian
collateral angiogram (C) demonstrates that the
collateral supplies blood flow to the right half of
the uterus as well as the right ovary (arrow).

Fig. 3. T2—weighted sagittal MR image obtained 3 months
after uterine artery embolization shows necrotic
changes in most uterine myomas. The largest one
shows 84.4% volume reduction.
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CASE 38

TN AUTO| A LT FAHY [j24Q)
TIPS needleZ O| &8t THIHT=

Recanalization of central venous occlusion in hemodialysis

patient using TIPS needle.

% FAygo]
Veins, obstruction, Veins, brachiocephalic,

Angioplasty

|
68A/4 =}

AR Sx2 2011 69 =T AT
(brachioaxillary arteriovenous graft) +& & &

FAS wotert 2 5 T FHo= A
2011 5 9= W4l F5+ HAFA e g 4

o)
Qo] 912,

% FTHy

Occlusion of right brachiocephalic vein

o b
(brachiocephalic vein)©| £+43] a|glal FHAwW o

2 oY 79| 2583 collateral vessel) 50| 2.

o 95 T SHUT graftg HA}

3 5 ARG Adstel 92 AgHERU )

S #olg(Fig. 1). 5Fr Cobra 7HH E (Cook,
Bloomington, IN, USA)¢t Z15=4 0.035 inch %
HAHTerumo, Tokyo, Japan)Z HMNFEHS] FH=
Almst@ont Aufgt 5 dEANS HASI9Fr
65cm sheath (Arrow, Deutschland, Erding,
Germany)E “JHAM7HA] ZIJAIZ] £ 5Fr Davis 7}
HlEE Fol oF 2cm Zolo] g HA FelE
SHRIgHFig. 2). Davis 7FE|E G- dALz Ao H
AN $5 AeFAUer FHE A=Y FEEAY
soft tip F-E2& Al=stls wf S7F EA] gobA
S hard tip #2225k FYE AlE skglou A
W3HFig.3). &%= AL soft tip I hard tip ¥& &
T ARG Sto] BHE AlESHR oY 2Rl 919 §1F%
HEO orZ(anterior side of the body) < W3kl 9l
ofgfj& RELO HZ(posterior side of the body)
£ kAl Qloja A Weks w7 o RS (Fig.
3). 5 WA8Me HABIL 5Fr sheaths A4
SheathE %34 5FrKumpe 7}EIE9}F 0.035 inch
FEAAR flofA] ol o R FHMES FIE Al
T3t Hard tipO 2 A& E% Jads 392 5
AAPE HAE oA 2GA9) +E0] AU HAR
9] Tl =gtEof IS A e ' 7A Sl R
b W3t 94| ¢9ks. Kumpe 7HE|E9F FE=HAL
B AR S D717 oAHYATIPS set (Cook,
Bjaeverskov, Denmark)E AREsl7|2 & AAEY

=1
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AR 10Fr introducer sheathE 4t¢stal
Colapinto needle #HMFE7EA] ZJAA . &F
A AW 2Ges Aldsto] HAE 7919 9x|et 2
£ oY ZteoflA] Aes] wfelgt & HA FolE HA}
$HFig. 4). A&} & Colapinto needles &3l =2
ARE Aol APAF, eSS Foke] Al
snare 7} E|(ev3, Plymouth, MA, USA)E ©|-835}o
e drog fFE=HAE wd(through and
through technique)(Fig 5). += AN S35 AL
oA AR =9l o] HAR Qg 2GYA| +=
of Ao FEH 2PA9] ol Alom HAR =
9ol =gtE o] I%lE. TractogramA|3YA] 2P A€
FES oA ghoba] i HAL ol =3t Fof §l
olA FAEES AW sh7|= HFig. 6).tHE A9
< 3 FEZEAE 0.035 inch Amplatz wire
(Cook, Bjaeverskov, Denmark)Z A5t WHA
WAX] ZYAIZ] & FA7HEE (Bard, NJ, US)E 4
Ao A S2E Tt 2% 6 mmoflAFE 16 mm

DO

0G
°f

=

m\l Iy

F

A9 5 47}1511751& Xkﬂilﬂii TATYES Alde
(Fig. 7). Al 3 AU gzos HAEAE= HEE
o] Yt Y7E ES %( ig. 8). Alg 3o 222 &
o] 238 T HHE,
v it

FAEA A oA ] SAAY B 2 e 2

2012 CigrRIE Y O|Ste|X| H19%

TIPS needleZ AFE3SH 541 Ad glX AH5ae
20054 Honnef 5] A& Hilst3itt TA] Lo A
+ UF AEA HAo] qlglon frEAEARY 21G
needleZ2= F27F Q= o] TIPS needlex ARG
t}. o3 Athreya 5= 48] 41 A9 A 2ol A
TIPS needle AHE-sE] A7 &2 sHlch o] 2 A =
AR URFAQI puncture needleol HAEOE BT
SHA] 5 off TIPS needle®] 9-835H 24 4= it}
SHAQE o] TIPS needles AHESH A= ¢S s
o]al Y7tRE HAjo|ug 1 oo hEHH
S TS A AlEstofof gt i SEof A A H &
3| HAE A AL Az)ek o FoA}o 2L of
2] HollA] FAIE sho] ot HAAA=7F 3 Yot

)

i

9IX/5HES: sfolof shul, 2k Follt= pull-back
24 S Astel B3t 9] §22 WiAIstelof T

o saee IO
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central venous stenosis or occlusion: results of
primary Wallstent placement and follow—up in 50
patients. Radiology 1999;212:175-180.
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central venous recanalization by means of a TIPS
needle. Cardiovasc Intervent Radiol 2005;28:673—
676.
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J, Robertson I. Sharp recanalization of central
venous occlusions: a useful technique for
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Fig 1. Venogram shows occlusion of the right brachiocephalic vein with multiple collaterals in the right neck,

Fig 2. Venogramshows short segmental occlusion of right brachiocephalic vein (long arrow) and vascular sheath (short arrow)
within SVC which was inserted via right common femoral vein.

Fig 3. Fluoroscopic image shows guidewire passed across the obstructed segment. But the tip of the guidewire is positioned
behind the right brachiocephalic vein (arrow).

Fig 4. Fluoroscopic image shows Colapinto needle punctured the right superior vena cava across the obstructed segment. The
tip of the needle is facing back side of the body (long arrow). Confined contrast leakage is noted around the obstructed
right brachiocephalic vein (small arrows).

Fig 5. Fluoroscopic image shows the guidewire passage the obstructed segment.
Fig 6. Tractogram via the vascular sheath shows no contrast leakage.
Fig 7. Fluoroscopic image showsdilatationof the occluded segmentby 16mmx4cm high pressure balloon.

Fig 8. Final digital subtraction venogram shows recanalization of the right brachiocephalic vein and disappeared collateral
veins,
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CASE 39

TUBY T2 AHEXF

Stent placement for management of superior vena cava [SVC) syndrome

xll O-I

SVC syndrome, stent

|
T2A1 /A

Superior vena cava syndrome®|| tal] AR ZE
A3t 3 270 A sheloy daRE A5y
31 3 g3k oFslE o] superior vena cava syndrome
Az 9fsl ARIE AFQle] o214,

v Uy

Superior vena cava syndrome

F CTEAIA dke] 4% Fat Uoba o]

2 sl iAol = s FobAl ekFig. 1.

= fEAWS ARt TFr sheaths AFst
P

o]
=]
iz, 5Fr 7HEEe} 0.035-914] FE=HARE AdAn

El

_J:: 2

(rlght brachlocephahc vein)oll §x|gk Aefol A A
'636} Xq”“}—"'é%"ﬂﬁ Rt Rl EL-‘Hl"T—C’ﬂ SR

ﬁlf %Hl"% A= Elo] ¢t %%(Fig. 2). 0.035-
%1% Rosen -+=&AHCook, Bloomington, USA)E
w2} 6Fr Envoy 7FHEHCordis, Miami, USA)E &
Al AR A e Al
Aol 1A% WA 29 AAS AU RS
(Fig. 3). &HE A9 14mm x 60mm self-
expandable stent(SMART, Cordis, Miami, USA)E
AAsEAAL, @2o] Asto] 8mm x 40mm FAI7HE
EHSynergy, Boston Scientific, Natick, USA)Z &
2915 WA WE o 4mm x 40mm FA7HEEF
(XXL balloon, Boston Scientific, Natick, USA)Z
AL WAL Fig. 4). FU0 ofat B2l

sl FAlo] s HAXE RN FAIL

of

67H °Jo] 733t wj71x] AHE Q] patency= & G4 H
I A= (Fig. 6).
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A 5ot A A o] wj A F 2ol o3 Ay
L 0

7]+ symptomE signs
ol 7kt wet We, &, &
cyanosis, plethora, subcutaneous vessels9
distensions°] YEPHA Hr}, I oll= o Egto]
ok elo] oF 90% A=A Htoll= T4
7HeEh pacemakerse] AMEHIE7} obglof whet
o]=of 9t thrombosis == H|2}/JAgo] o5t ¢
Qlo] oF 35% A== Fofth 7 &3t 19 oA
kS A Hom o dek gl

RS, TL 9 AA|ZZH RHCF 25%), HIE10%), A

’

0](10%)50] 7t Al e dHeholr},

#
wsie, B e Aol
=
o

o] edema,

AT S52e] A B 4] Alek Azl
714 by Agke] e So uket AU, B3] A1§
S AW PAHARE A FFES Ao

JARA 2] 2.0

7= dFEY tumor typesE WARA
sensitivedt Ao 2 A#A Qlrh X 7AZL "L
"5 27 3 A |k SRR T8%, BIAA|EZH| Ok 3
o] 63%0N4] 0] 9 Al AFsl, 58] A 7

AZE W FBiEE Tdo] e Zlos 5515451 3
Oh W2 A7 Jupgat Ao 2HxRe] 80%, H]4
HEZF 2] 40%= A Fora gl vhgshn whaARA
A 7ot ot AIE YehE A o® s

s AiEY S350 o A =mHol

S~
£

rﬂ
N

~HIE AR9)
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2 £ 9y oA FoFo] XZAFL naE AQon

= T AR
s 7HE 5 9l
BN PAEE| ?}%ﬁm W= AFole anzlo

SEEUT Zo] Adk F4o] 9 7

-0

mesothelioma Zro] 3FoFx

3-T%3 =2, infection, pulmonary embolus, stent
migration, insertion sitehematoma, bleeding, 1

2|3l o} =& perforations©] ATt

B osaee B

1. Wilson LD, Detterbeck FC, Yahalom J. Superior
vena cava syndrome with malignant causes. N Engl
J Med 2007;356:1862—-1869.

2. Rowell NP, Gleeson FV. Steroids, radiotherapy,
chemotherapy and stents for superior vena caval
obstruction in carcinoma of the bronchus: a
systematic review. Clinical Oncology 2002;14:338—
351,

3. Kee ST, Kinoshita L, Razavi MK, Nyman UR, Semba
CP, Dake MD. Superior vena cava syndrome:
treatment with catheter—directed thrombolysis and
endovascular stent placement. Radiology
1998;206:187-193.

4. Anderson PR, Coia LR. Fractionation and outcomes
with palliative radiation therapy. Semin Radiat Oncol
2000;10:191-199




Fig. 1A, 1B. The axial (A) and coronal (B) images of chest CT
scans show segmental severe narrowing
(arrows) of the superior vena cava resulting
from compression by the surrounding malignant
tumor with mediastinal lymph node metastasis.

Fig. 2. On right brachiocephalic venogram, the distal end
(arrow) of the stenosis is only seen with no
visualization of its proximal end.

Fig. 3. Venogram obtained with injection of the contrast
media at the stenosis clearly shows the proximal end
(arrow) of the stenosis.

Fig. 4. After placing the self—expanding stent, the stenotic
segment was dilated with a balloon catheter.

Fig. 5. Right internal jugular venogram demonstrates good
venous return through the stent into the heart.

Fig. 6. Until 6-month follow—up with CT scan, the patency
of the stent placed in the superior vena cava is well
preserved.
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CASE 40

H| 3 FHS FO QT

IA
AHE AlOl=

Right anterior portal vein stent insertion with transsplenic approch

AT, X2, I, F7|N, OIES, L, WA

xll 01

Right anterior portal vein, Stenosis, Stent

|
59A /A

lobectomy)< A|d§&k =
anterior portal vein)®] @zlo] H9hA % o9 7z

of tigt A"EATA =] of=H.

% T

Right anterior portal vein stenosis
* A
5 CT

Az

do Y

7] FFolM At ¢

M (right anteriorportal vein)2J4lst &

TFAMH S A)o

=

2to] HYl(Fig 1).

w ASTE R =
Z5u ilesto] W7 (splenic vein)E A3}
o], 8Fr sheath& A4st%S. Sheaths §3F 729
Z Y%= (splenoportography) oA, A& (right
5

anterior portal vein)?] 413F H2H& &9l

20124 CHEIOIE{ I N ALO|GLS|X| K195

o
of, WA, 1L, UHY
QpMAIStmE Y YArolstL

24). °]% guidewireE AME-Slo] SHEHS At
H, 6x40mm Stent(Zilver; Cook Medical,
Bloomington, IN)E AIstaaL, H2 ol tiafjA
6x40mm balloon(Ultrathin Diamond:Boston
Scientific, Natric, MA)& o|-&sto] P =S Al
Bk, olF AT e P& (Portal
venography)olAl @28 &5 ald o QA%
(Fig. 2B). A3t sheath? AES 93 A,
Histoacry(N-butyl-cyanoacrylate,
B.Braun,Germany)} lipiodol(Lipiodol Ultrafluid,
Andre Guerbet, Aulnay—sous—bois, France)®] &
|

SHmixture, 1:4) 2cc® tract embolizationdt & A

122015 AJ9ieh 5 OOl $-H2ole] ZelEs
7t A = ola(Fig. 3)
v D&

2b2 A9 (pancreatitis), 7H4 3}
(cirrhosis), Al (diverticulitis), Bx=%H(cholangio
carcinoma), = 52 Yl osf WY & 4= 3o

o 7HE® 18 2k(portal hypertension)d} 7+ €&

=
A QI Al F o= anticoagulants, shunts,
bypass surgery and transplantss©] .2H, <QIE]
WA ARl EAEPEAS U ANEANNSS AT

AR =Sube



SE RS R R B

O =2 yehyith

dutx o2 7FE M (portal vein)S A8 8Fr
guiding sheath®] tip& g2ko] gl= FH O ¢+l
A AT, o] HHHL AtH(catheterizing)oll ¢HEA
o] 913l guidewire, balloon ¥ stent2] X¢Jo] oA

st Al 3 AlE A2 Y& (venography)©] 7Hs

H[ A2 complex channelZ A A& xZ
(parenchymal tissue)o] 94Z2H HEHY 27
(hypervascular organ) 22 H]AHZ}(splenic
puncture site)2] Z&olu v E-F(intrasplenic
hematoma)2.2 QI3 18 portal hyperten
tion), H|&H|d(splenomegaly), 4% FAZ
(thrombocytopenia)d-2> $83F 50| dojd ¢
2th. Liang ol @2W E% 4 (portal venous
system)®] H]A-Z 53k A (transsplenicportal vein

catheterization)& A3t EAfo A HIZ U EFo]

U, &7 o] A A= +do] Bagt Aol ol
Atk gitt

I} Probst 5ol 9Jal compressed absorbable
gelatin spongeZ B2 AAZE pluggingsto] &
& e Wlo] a7 o] % BlS B xR Ys
(splenoportography)> $HP3E Al&=2 Q1A= o] 73]
A MY &9 A (percutaneous transhepatic
approach)¥} =2 Al B o g o] of&

75 1 dioto 2 AlE] & 4= ol

=]
2 ¥

R

o e -
=]
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Transsplenic Access to the Portal Vein for
Management of Vascular Complication in Patients
with Chronic Liver Disease.Cardiovasc Intervent
Radiol. 2011 Dec 10. [Epub ahead of print]

2. Cheng YF, Ou HY, Tsang LL et al. Interventional
percutaneous trans—splenic approach in the
management of portal venous occlusion after living
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2009;15(10):1378-1380.
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JM.Percutaneous transsplenic catheterization of the
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295,
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Fig. 2. B.

Fig.1 Coronal reformatted image from
portal venous phase CT scan shows
severe stenosis of right ant. portal
vein(arrow).

Fig. 2A Splenoportography shows severe
stenosis of right ant. Portal
vein(arrow).

Fig. 2B Right ant.Portal vein stenosis
was resolved after stent
placement and PTA.

Fig. 3. Follow up CT after 1 day
demonstrates good patency of
portal stent,.
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CASE 41

ST BHEH T LY
SFUUNT UXIQ| AHE X|Z

Portal Stenting for Portal Vein Thrombosis after Segmental Resection of

CBD and Portal Vein due to CBD Cancer

% FAygo]
Portal vein thrombosis, Portal hypertension,

Stents, Bile duct Neoplasms

|
64A1/24F

AES5Oo=2 oFg 58591 g2 17/4Y
T 2 MRIoJA

ZE

ofdk
it
N
3
l
ut
b
=
Q

2 £ 3t& (Roux—en—Y hepaticoje
junostomy) Al3Y - 2 HARZ A B 2%
g} 9 CT AAt A EHE-F ol et B g2k 4~
o] Hol FH HA A dmF 2R 9g/dLE A5}, 3}
o AR A} AST/ALT 46/18 TU/L(ZAA]: 13-34/5-
46 TU/L)= AST| Zulgt 57t & HUeF5 2.6
mg/dL(ZAA: 0.2-1.2 mg/dL)&E Z7F, &Rl 2.7
g/dL(BAA]: 3.3-5.3 g/dL)E H4a, TEEEH A7t
112, INR 0.97(34]: 9.8-13.4%, 0.91-1.16 INR)

2 HAE Lo

v Uy
AT, HHd

oT,

015%, 0|HS, BER, WA
AUKCHEI MmEtAsed

7b WEEA] gRror FEle BlEske] oF5 29
Aol 2HEE0) Jlo] BAFTLE AAE S CT

B H{7E Holx| ek 3k=(Fig. 1.

w Al R Q=

250 FEste] 7R S6 FEE HAKSte] 5Fr
sheath(Terumo, Tokyo, Japan)E 4fstil 5Fr
KMP catheter(Cook, Bloomington, IN, USA)E 4
Aol AIA17] 3L AlRYRt A4 ZH 2 <ol Al
FHo] FtA o s #aj7t BAE U (Fig, 2a) A
o= Ik HH= Ag7zto] HUrk 7F McNamara
sheath(Cook, Bloomington, IN, USA)E 4¢lsto]
59 @AAIAES Ak Alste] o] o] &
dEoyt =9 dRfes ofAds] 9 sl ol
12mm balloon(EverCross, EV3, Plymouth, MN,
USA) oz Audiadas Aldsteloy ol A3
o Tl E T Ha 2dE o] Hels
ofo} Mol 14x40mm A7PEAEFE SHIEE-
Luminexx, Bard, Tempe, AZ, USAE Ax|5}%C
U wof HajE e AE 2ok 4 glof 29l F

=)
H
o 12x4cm®| A7FAE TS AHIE (Zilver, Cook,

ry

Korean Society of Interventional Radiology




oo o o
et .mﬂ_]_meﬂ_‘_me]ﬂjl_l
T 5 ﬂ%ﬂmn_xx_.lnm_.nm_.x_oil
ﬂ%wmzmﬁ@%@wn}g%wm BT RS W m
Eaelﬁk,%mm%?w.{ﬂ el Hoop % Moo ook W OE AN oMo mp
oo KMo mo O o Ko = X = B g« BT o m N Y
mmvmﬁ%o_e<zaﬂﬂLL_LW4@zaﬂw_sfﬂb ML%MUMW%Q mommo_ufmboﬂ_ﬁﬁ_ﬁﬁoﬂ%mm%%
utﬁxaa.lw\lnﬂjl ot _n_h_anA_’_nme B — °of LLlLﬂon:_oﬁlmEéE N B o
%@ﬁg%%ﬂW%@%@%%mﬁ mﬁuwwwl%% ﬁfﬂﬁﬂmﬂr%ng_@;mﬁ%ﬂﬁﬁM
gw@wmﬂogﬂﬁ%ﬂ%mﬂﬂﬂ - I s _xﬂnw@w%ﬂ”w@%wmw@aﬂmﬁ
_ B X < o . = O = No i S B e X o B o o o NN K]
M@M%wgﬁgﬁwwmﬁ%% cRETEEL maﬂﬁﬁmwwwwwqmﬂﬂ
o N - N9 S = —_ B o D = p Mo 7 B © 5 e =
moﬁm_mmﬂuaﬂ_gwwonm;wﬂa “m;wn_vn%gw wwhbm%mn;wvwﬁwmmw
woxe g o A== ) Ed2wl_n = o 5 o (%(o;m@(
— T —_ = o il = B J.»zmv\ _ " g R SO T o TX T o
w%z_ozowiﬁwﬁﬂeﬁﬂ;_u TN @%Lguwwﬁmﬁgnﬁﬁa:ﬁ
nuLOTmom.xuu_. okl B oo o XM ;uLul_/JLEJ dy & T Bosy B wrom oo N w o=
..m‘LIﬂOJI]IF/II_U%EIIIO_EIJt,Dd __0T7FMPoZﬂAIL7\LIr1.E_HUE ]ﬂ%eﬁunn_vﬂ_lnt_ﬂ_._\l;o
SiRzisotREEEES Y gw%u&qmm%mmaﬂgmmmygﬁiwm
MW@%L_meulnoemaz_om_.%:mﬁﬁmudu#W%,@ﬁ%WMW%wﬂommmouwﬂ.Emowﬂaﬁw
mbuﬁo_mﬂA%ao%_ﬂﬂﬂ} ﬂlmSaew__xLﬂoﬂ}wﬂga Y A e »
ET D_ﬂ_ o5 = _ %AU Bgo = W% ﬂdpwﬁ IWN_W Oﬁl._.ﬁlu _ n_U_ ok ._nﬁw__m HL WM%LO_L El 0__ E%mﬂ“lﬂ mﬂ g OT m.u.:._ NMM!.._XWL
T 5 w oo x5 T oo T %mel_ﬂoub9wﬂu H.alwnﬁxauxmo E o ® VWG
9¢¢@@%@ﬁﬂ%o_ewmow%m_mmmﬁmm&%kwwﬂwﬂ%ﬂmwmK.a;o,ﬁmhzm_m
. G < S o To mr = o o g & Mo °
PRI "M R S [ =% QX 3 T w X
BEAEEEPRE T D : B PELETURE ST RES
zwaeo%meA%%% ST APz TR Boap o N F T
) ) / — = ~ el —_
ao_nﬂwnﬂLlﬂ_of.AT,w_._:ﬂ_‘ LuﬂLNWmIUWﬂL]OWO %M&lﬂm_‘hp‘“.ﬂﬂ
I~ X U go N @;ﬁ.{ﬂuduﬂ% G = = e o T T W E
Wew—mmmm_.xﬁm iwanun_.u:m e A .nﬁ;o__o,.ﬁnﬂ maﬁﬁmow_r_bnté. ﬁﬂu_xﬁwmae
o F2OT om0 ald o,_moﬂunmuo/u Sl oy W xo ﬂa_x_w,_\).dul =0 oF
§@7ﬂ1y$321ﬂ RO, R Tom sy NE_OZ_O%ETHMWﬁlW%ﬂ%ﬂ
DT o) B 7% oy A L T E X ° o s = x X T T < D
N K Q= = Jl)ml i ook 4w ny MAELH E_E__o_.i.._..ol_lllz_o.u_ls_l_
N OEnun_‘ﬁaa_)ﬂAOMﬁAXL_lr Wv‘lo Lo‘_ﬂﬁﬂrui Auﬂ,_ooL] sy ;oX]_loa\),
E_ﬂ#%émeﬂéi%ﬂ @ﬁﬂﬂwag%mﬁw@ %@@.k%%%ﬂ%%@%%.mm
\l/XJl.‘h r o N mmH_] - Tor o ]
AQVﬂL_Lw__%y%ﬂ T L @%Afnﬁﬂﬁﬂow@ﬂwﬂﬁwmm o
S‘_lv‘uudlﬂ_l .AﬁHﬂLlLdl W‘mz_o ’H_AIN(LILL.U__OH‘_IVI.J._ L_Uﬂﬂﬁﬂ_ﬂuﬂ%o}m”nfﬂoam ()]
U.ae%mﬂe._ = XN w n_\mudnﬁ.#ﬂu_/o z_.A,lr._nt — o No o 5 @ =
B o op Mo E o T oo O opo o WO oW ow B Moo M oy T Mo o 2 R
= T A WS I mumﬂx]AA e IJIL__ov.o_H_-U_J_u:l_]Jq_ma o < —
TR TR ) 2 oy err el el o ; pE LB 5 s
Io_nm_unmﬁ%l}‘_,lw_u _ .mﬂ.ur‘_z,_ »1@07ET;7._.0A_IHA_I HEDEAEW_;DE.UI.ﬁoﬂﬂAT.Lme ot
RTINS S LN g “amo gt R YE ¥ 5E 7
.wm ,UI_xo_n._ ETXMM dhm.LEOTPuZouﬂp‘.m_ll_x_-{AOT.maoﬂhﬂo_ﬂ_mﬂﬂlAWﬂa mo
cirdzTEE Y O RV A O w o B Tr e iE @
.mMﬂoo_%WMWE_ - MHEZ_I EEMﬁe“Ez_oHAE__oﬁ.ﬂo:l_l__/Aim_»oiEﬁLL_oﬁ(l@ 8
= MMM.;O = & < _,aaLxlvm_.dmmﬂﬂUnA o}mﬂuﬂATrr‘%_m).L_._ﬂHxLaeun&rﬂ_ﬁi
s £ oo MOE I g B ._.M___ﬂ_x%%%pm&ﬂaz_oxmw%ﬂﬁﬂ%@%%@ﬂﬁﬂﬂ%ﬁ
IOZEH.__-@Z_O@JIHL. . ﬂu_nm_ve_ELt‘un_nUn_vm.olu_ﬂ_ﬂL:iﬂ__OTq‘ﬂA .z_o.UI‘Blﬂan_uyr _._TL.OJJ_@H
Blo_ﬂo_no_eTV(xomu ultn_._,aeo_\ JxEmo/uTm_wuu nfmrﬁe._lxxa
O T o Ko Ko vﬂnfgﬁg%%oulﬁ@%7o_a( ol R
ﬂoﬂz_.__%ulomrfq DEATL_Luﬁﬂlﬁiﬂmﬁﬁoﬂoo_:TAUMAL
RONE TN Emf%mmﬁfuo@;aﬂ%ﬁmﬁ_ﬁ
o T No H i o W %o
ook <o B o W




oHE). AIEHAS Solf Exo] Al Fejol EH-8-3f
(thrombolysis)& 5= A= Wr|xoez 2 7%
of A 4= Qleki).

Zren selEo] vHgEe gEdoR

X
N
~

2
=
2
%0,

Ir
o,
o
©
O
rit
_|>i

N
N
[
I
)
2

= I

K
ox ¥o
|o

>
L,
m
e e 2

e

i)
)
olN
©
~
o
=
Mz
r =]
o
i
=
£ &

(splanchnic vein)7HA] ZHet 7
[e]

A g30] H2] gpou] oty F}

Mo 2
=
ot
Ly

1. Shan H, Xiao XS, Huang MS, Ouyang Q, Jiang ZB.
Portal venous stent placement for treatment of portal
hypertension caused by benign main portal vein
stenosis. World J Gastroenterol 2005;11:3315—-3318

2. Sarin SK, Agarwal SR. Extrahepatic portal vein
obstruction. Semin Liver Dis 2002;22:43-58

3. Mitsunaga S, Kinoshita T, Kawashima M, Konishi M,
Nakagohri T, Takahashi S, et al. Extrahepatic portal
vein occlusion without recurrence after
pancreaticoduodenectomy and intraoperative radiation
therapy. Int J Radiat Oncol Biol Phys 2006;64:730-735

4. Yamakado K, Nakatsuka A, Tanaka N, Fuji A, Isaji S,
Kawarada Y, et al. Portal venous stent placement in
patients with pancreatic and biliary neoplasms
invading portal veins and causing portal hypertension:
initial experience. Radiology 2001;220:150-156

5. Thomas RM, Ahmad SA. Management of acute post—
operative portal venous thrombosis. J Gastrointest
Surg 2010;14:570-577

6. Hiraoka K, Kondo S, Ambo Y, Hirano S, Omi M,
Okushiba S, et al. Portal venous dilatation and stenting
for bleeding jejunal varices: report of two cases. Surg
Today 2001;31:1008-1011

. Elis CM, Shenoy S, Litwin A, Soehnlein S, Gibbs JF.
Effective endovascular stenting of malignant portal vein
obstruction in pancreatic cancer. HPB Surg
2009;2009:426436

~

9= A5 3% E(hepatic arterial infusion

=
chemotherapy)?} AN 2| &7} 8419 &S ¢ &

HEthe Hark ki3, 14), HEH A'HE

EREECREORER

= B

8. Sobhonslidsuk A, Reddy KR. Portal vein thrombosis: a
concise review. Am J Gastroenterol 2002;97:535-541

9. Cohen J, Edelman RR, Chopra S. Portal vein
thrombosis: a review. Am J Med 1992;92:173-182

10. Bach AM, Hann LE, Brown KT, Getrajdman Gl
Herman SK, Fong Y, et al. Portal vein evaluation with
US: comparison to angiography combined with CT
arterial portography. Radiology 1996;201:149-154

11. Harville LE, Rivera FJ, Palmaz JC, Levine BA. Variceal
hemorrhage associated with portal vein thrombosis:
treatment with a unique portal venous stent. Surgery
1992;111:585-590

12. Kim KR, Ko GY, Sung KB, Yoon HK. Percutaneous
transhepatic stent placement in the management of
portal venous stenosis after curative surgery for
pancreatic and biliary neoplasms. AJR Am J
Roentgenol 2011;196:W446-450

13. Shibuya K, Nagata Y, ltoh T, Okajima K, Murata R,
Takagi T, et al. Transcatheter arterial infusion therapy
in the treatment of advanced pancreatic cancer: a
feasibility study. Cardiovasc Intervent Radiol
1999;22:196-200

14. Bodner WR, Hilaris BS, Mastoras DA. Radiation
therapy in pancreatic cancer: current practice and
future trends. J Clin Gastroenterol 2000;30:230-233

i

Korean Society of Interventional Radiology




Ry

201218 CHERRIEHIMF & olate|X| H195




3 rxé:l;':h

Figure 1. Contrast—enhanced CT scan following segmental resection of bile duct with Roux—en—Y hepaticojejunostomy and
segmental resection of portal vein with end-to—end anastomosis. Both axial (A) and coronal (B) studies show a
thrombus (arrows) in the narrowed main portal vein and peripheral portal flow is not seen.

Figure 2. Portogram before the stent insertion (A) shows segmental obstruction in main portal vein and filling defect
probably due to the thrombus. Portogram after portal vein stent demonstrates the patent stent and portal flow (B).

Figure 3. Contrast—enhanced CT study taken 5 days after the portal vein stent insertion. Stent is located in the main portal
vein (arrows in A and D), with patent portal flow (B and C).
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CASE 42

HIF oA &{ZI Chemoport tube 2| XA

Removal of broken chemoport tube in a pulmonary artery

v T
chemoport tube, loop—snare catheter, and

pigtail catheter

v >
A8A /AT

% grA

Rectosigmoid cancer with liver metastasis@ 4
<4 % chemoport insertiondt T2 (Fig. 1) 6 71¥
% B CTolA chemoport tubed] Atto] 2= G)
KN

(Fig. 2). 2704 & 14 A7 e Al

e FHEA s = 2 chemoport tube
7} left pulmonary artery©l4l longitudinaldtAl ¢
2|5k Holm oF TES7} left pulmonary artery2]
branch ] ool (Fig. 2).

w AlETE 9 =
18G angiocath needlex AREslY] 253 {8}

o] L=jE|AWE & A6t o 10Fr Terumo

2012 CigrRIE Y O|Ste|X| H19%

vascular sheathE A3 & 5Fr headhunter
catheterE ©]-83}%] left pulmonary arteriogram=-
AAR(Fig. 3) . 183l 0.035" Terumo guide wire
¢} 5Fr Cordis pigtail catheterE ©]-&73}o
longiduinaldtA| |22t Z2X tubeE pulmonary
artery®] wall2 FE] g3 Q20 2 T AYIL pigtail
catheterE twist Al# tube?t WAAHS(Fig, 4A
and B), Z12]al pigtail catheterE watA Loop—
SnareE 9] loop A2 pigtail catheters 2ol
Hl-gW7EA] o] FAIA EeR tube?}A| =LA 51
<. 71 % Loop—snares ©|-83}9] pigtail catheter
oF 27 tubeE AR 2ESto] A= AATES
S (Fig. 4C and D).

% 0%

central line or venous port®] A4S FArelskyt
B K oaba] 449 9] Hlgo] ¥ & A7l
124 blind subclavian venous access AHA|=
Pinch—off syndrome 2] Y34 st}

B 399 79 pinch-off syndromeo] A3}l
%+ subclavian venous central lines 33}
chemoport®] tube7t AUE A ok 67§E olyjol
tube®] Ato] dojutom 4 4049 o4 A= F
S/dolsitt,

HE5WUY Q] o]E2-S Thanigarajs o] Hilgh vie}
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Fig. 1. A postero—anterior chest radiograph demonstrates original position of chemoport catheter in right subclavian vein

with its tip in SVC. Catheter is compressed at thoracic inlet between the first rib and clavicle, consistent with “pinch—
off sign”.

Fig. 2. A postero—anterior chest radiograph demonstrates fragmented chemoport catheter and another chemoport placed via
the left subclavian vein,

Fig. 3. Pulmonary arteriogram shows the fragmented catheter is positioned in man trunk of the left pulmonary artery
Fig. 4A-E. Retrieval procedure of fragmented chemoport catheter.

(A) capture of the fragmented catheter with a 5Fr pigtail catheter,

(B) Twisting of pigtail catheter in main trunk of left pulmonary artery.

(C) Snaring of fragmented chemoport tube and pigtail catheter together,

(D) Removed chemoport tube,
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Balloon Dilation for Benign Tracheal Stenosis after Intubation
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Fig. 1A-1B Axial chest CT image (A) shows tracheal stenosis
(Arrow in A) at thyroid gland level. Coronal chest CT
image (B) shows multifocal irregular luminal
narrowing (Open arrows in B) of upper trachea from
C6 to T1 level.

Fig. 2 Bronchoscopic image shows tracheal stenosis with multiple
granulomatous lesions at upper trachea just below vocal
cord level.

Fig. 3 Fluoroscopic image shows waist deformity of balloon at
lower cervical trachea during balloon dilation.

Fig. 4 Bronchoscopic image obtained 3 months after balloon
dilation shows widening of tracheal lumen with multifocal
healing scars at same level.
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